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'Radio broadcasting as no^p ducted may pas* I think that it will. But 
t will pass into something bigger, sotnetfa&g more useful to men." 






Major General, United States Ai 
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AERIOLA AMPLIFIER 
Model A. C. 
CompUt* with two WD11-A 
vacuum tub«a( without 
batt«ri«a) $68.00 

VOCAROLA LOUD-SPEAKER 
Model L. V. 
$30.00 




Thia symbol of 
quality is your 
protection. 



Before buying radio appara- 
tus, alwaya consult the book 
Radio Enter a the Home. " 
Price, 35 centa by mail 



The A. C. AMPLIFIER 
for the AERIOLA SR. 

THE Aeriola Sr., simplest and most efficient 
of all single-tube receiving sets, becomes 
still more efficient with the new model A. C. 
amplifier. 

No storage battery is required. With only two dry cells, 
twx) tubes, and a 45- volt plate battery the model A. C. 
amplifier greatly increases the Aeriola Sr's. range of 
reception. Used with the Vocarola loud-speaker, the 
amplifier connected with an Aeriola Sr., fills a whole room 
with concerts received over distances of ten to thirty miles. 
Anybody can make the simple connections required, 
including mother and the girls. 

Because there are no storage batteries to charge, because 
both the Aeriola Sr. and this new model A. C. amplifier 
are so light and handy, the combination is ideal for Boy 
Scouts and for campers. 
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5a/e« Department, Suite 2067 
233 Broadway 
New York City 



DUtrict Office 
10 South LaSalle Street 
Chicago, 111. 
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Stand 



PACENT 
Twin Adapter 

WHY TAKE CHANCES? 

THE PACENT TRADEMARK IS A SAFE BUYING GUIDE 

// is Your Guarantee of Quality, Satisfaction and Service 
In the ordinary purchases which you make every day, you invariably 
depend upon some mark of quality as an assurance of value and satis- 
faction. In buying radio materials the average purchaser is a great deal 
more dependent upon the reputation of the manufacturer than in buying 
everyday commodities. A radio instrument may look good and act bad. 
How much more important it is in this case, therefore, to look for the 
trademark of a competent, dependable manufacturer; The Pacent trade- 
mark on any radio product is an absolute assurance of satisfaction. 

WHAT THE PACENT TRADEMARK MEANS TO YOU 

It means that the device bearing this trademark was made to fill a definite, 
important radio need: that is the meaning of PACENT RADIO ESSEN- 
TIALS. 

It means that the product was originated by a radio expert and has 
passed the acid test of experience. The Pacent Ping was the first radio 
plug; the Pacent Jacks were the first radio jacks, and so with the Twin 
Adapter, Multijack and other PACENT RADIO ESSENTIALS. Every 
Pacent product is also backed up with Mr;" Pacent's fifteen years* per- 
sonal experience in the radio industry. 

The Pacent trademark means that the product is one of a group gen- 
.... erally recognized by radio authorities as leaders in their line. Pacent 
jacks and plugs are standard with the largest radio manufacturers. 
Pacent Duo-lateral Coils, besides being used in' standard sets of wide 
distribution, were approved and used by Major Armstrong as important 
elements in his new super-regenerative circuit, together with other Pacent 
products. All PACENT RADIO ESSENTIALS are also approved and 
sold by the leading radio distributors. 

Therefore, when you buy PACENT, RADIO ESSENTIALS bearing: the Pacent trade- 
mark you are absolutely sure that you are •Retting; the best for' your money. You are 
playing safe. Don't accept substitutes, imitations or something "just as good." Insist 
on seeing the Pacent trademark. 

DON'T IMPROVISE— PACENTIZE 

PACENT ' SEND FOR DESCRIPTIVE BULLETINS 

Duo-lateral DEALERS AND JOBBERS— The Pacent Sale. Policy k to a great extent responsible for th« 
Coil popularity of Pacent product*. Write for outline of our Sales Plan. 

PACENT ELECTRIC COMPANY 

INCORPORATED 

Manufacturers and Distributors of Radio and Electrical Essentials 

Execute Offices: jffftik ^ 

« «. « „-n n n^„ fflwffl PHILADELPHIA, PA. CHICAGO. ILL 

150 NASSAU STREET vWy Bour,e BW «- 33So.ciintonSt 
NEW YORK, N. Y. WAS ES°^ D - c 

Member Radio Section, Associated Manufacturers cf Electrical Supplies 
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A Page with the Editor 



If our readers could only peep over the 
Editor's shoulder at the store of timely and 
interesting articles that are scheduled for pub- 
lication during the next few months they 
would become as impatient over the delay in 
getting them into our magazine as is the 
Editor himself. Our editorial files are rapidly 
becoming a veritable gold mine of material — 
articles of practical helpfulness to the radio 
fan everywhere. Among our contributors 
whose manuscripts are awaiting the chance to 
appear in our pages are such distinguished 
men as Dr. Lee De Forest, Commander S. C. 
Hooper, John V. L. Hogan, Thomas C. Martin, 
Guglielmo Marconi, Sir Oliver Lodge, Hiram 
Percy Maxim, Prof. William C. Ballard, Jr., 
Prof. J. H. Morecroft, Waldemar Kaempffert, 
Dr. Clayton H. Sharp, Prof. Gordon D. Robin- 
son, Dr. Henry Smith Williams — to mention 
only a few. Only the limitations of space 
at present available prevent the early publi- 
cation of all this material. The question is 
whether or not the Editor is not in duty bound 
(entirely aside from the extra expense in- 
volved) to enlarge Popular Radio and thus en- 
able our readers to profit from this material 
while it can be of the greatest timely value to 
them. Some of our readers have been urging 
the Editor to do just this. 

What do you think? 

* ♦ ♦ 

The feat of broadcasting the concerts of the 
New York Philharmonic orchestra served as a 
two-edged sword ; it hit both the radio fan and 
the music lover. No more flattering tribute to 
the part played by Popular Radio in this un- 
dertaking has been paid than that written by 
the indefatigable Cromwell Childe, of the Phil- 
harmonic orchestra management: 

"Music has had signal service done for it," 
he gracefully acknowledges, "and in a way that 
seems incredible. The night of August 11th, 
1922, is memorable in the annals of music. . . . 
But the real historic moment came several 
weeks before that date; a record of it should 
be preserved. On the field of the Stadium one 
evening in July the Editor of Popular Radio 
met the manager of the concerts, Arthur 
Judson, and the writer. 'Why not broadcast 
these concerts?' the editor asked. Mr. Judson 
and I looked at each other. 'Yes,' we agreed. 
And so it all began." 

♦ ♦ ♦ 

No more impressive demonstration can be 
required, even by the most exacting editor, of 
the eagerness with which his subscribers look 
forward to the arrival of the magazine each 
month than the disappointment they experience 
when something deprives them of their accus- 
tomed treat. When Fred C. Clough, of Ridge- 
field, New Jersey, found that he had received 
a spoiled copy he sent a messenger all the way 
to our office in New York to replace it with a 
perfect copy. And as for old Major Lawrence 
Mott, known to amateurs throughout the coun- 
try as 6XAD (and an editor of an Esteemed 



Contemporary), his perfectly justified chagrin 
over a similar experience overcame him com- 
pletely and stirred him to send a telegram 
from Avalon, California— clear across the 
continent — for a duplicate copy! 

The Editor is grateful for this proof of 
esteem. If he were a subscriber he would do 
exactly what these two subscribers did! 

* ♦ ♦ 

"But won't the radio craze pass?" now asks 
the inevitable sceptic. He asked the same 
question years ago about the steam engine, 
the talking machine and the motion picture: 
his clinching argument against the automobile 
was that it could not possibly come into gen- 
eral use "because it would iscare all the 
horses !" 

No, radio will not pass — at least not until 
electricity becomes a quaint and useless toy. 
Indeed, it is not unlikely that radio will prove 
to be the most significant discovery yet made 
by man. Certainly no development of science 
has so stirred the imagination or promised 
such far-reaching effects upon civilization. 

* ♦ ♦ 

Here's a man after our own heart! George 
A. Martin is so properly fearful lest he miss a 
single issue of Popular Radio that he sent 
in his subscription from Buffalo by special 
delivery ! 

* ♦ * 

"I must admit that Popular Radio," writes 
Thomas Hedges from Oklahoma, "is about the 
only radio magazine that I can really under- 
stand." 

"After a week of futile tinkering with my 
regenerative set," writes Francis Greene of 
Rensselaerville, N. Y., "I bought a copy of 
Popular Radio. In it I found in a few mo- 
ments the solution of my problem in hooking 
it up. I shifted the connections of my 'B' 
battery, and ever since I have gotten wonder- 
ful results." 

These two comments are quoted not because 
they are exceptional, but because they are rep- 
resentative of the flood of letters that pour 
into the editorial sanctum. Such messages are 
particularly gratifying because they indicate 
that Popular Radio is accomplishing two of 
its main objects: 

First — to present its articles in language so 
clear that even the radio novice can under- 
stand it. 

Second — to publish only sound and authori- 
tative information about radio — information 
that is of practical value and that can be de- 
pended upon. 

// you see it in Popular Radio, it's so! 
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FOR BETTER RESULTS: 

USE • 

evEREADy 

"A" and "B" BATTERIES 




EVEREADY "A" BATTERIES 

j — hardwood box, mahogany finish 

—convenient handle, nickel plated 

— rubber feet protect the table 

— insulated top prevents short circuits 

— packed vent caps prevent spilling 

No. 6860— 

90 Amp. Hrs.— 45 Lbs $18.00 

No. 6880— 

110 Amp. Hrs.— 52 Lbs 20.00 



EVEREADY "B" BATTERIES 



No. 766 is the most popular size in use. Contains 
15 cells and has a long service life. It is equipped 
with five positive Fahnestock Spring Clip Binding 
Posts ranging from 16J4 to XL 1 /* volts, making it 
the most desirable type for use with vacuum de- 
tector tubes, such as Radiotron, Model UV-200. 
Dimensions Length 6^"; width, 4"; height, 3". 
Weight, 3 lbs. 7 oz. Price $3.00. 




EVEREADY 



No. 763 
is •specially suitable for uso where 
light weight or smell speee is essen- 
tial, such as in small portable sets. 
Contains 15 eells. enclosed in water- 
proof cardboard box, equipped with 
two coll wire leads. Initial roltage 
of 32 H volts. Dimensions: — Length. 
3*4": width, f; height. 2%'. 
Weight. IS ca. 



: B 99 BATTERIES can also be obtained 
in the following Types: 
No. 767 



contains SO eells of the same size as 
in No. T66 and is therefore approxi- 
mately twice the dimensions. It has 
the same roltage taps at the No. 766 
and in addition has a 45-rolt tap; 
all lahnestook Spring Clip connec- 
tion!. Hie lower range of Toltage 
tapi is to be wed In connection with 
the detector tube and the 45-rolt tap 
for the amplifier tubes. 



Price, $1.75 



Price, $5.50 



No. 746 

coniiits of T2 colli equipped with 
two coll wire leads enclosed In a 
wooden box. made airtight It glres 
168 volts and Is most widely used in 
conjunction with loud i peaking derioes. 
such as the Magnarox. It is especially 
suitable for theatre and auditorium 
use, or outdoors, where the message 
must be carried to the longest dis- 
tance required. Dimensions: — Length. 
IT*; width. 9"; height. S%". Weight, 
26 lbs. 

Price, $15.00 



Send today for Descriptive Booklets 



NATIONAL CARBON COMPANY, Ince 

Long Island City* N.Y. 



AtlanU 



Chicago 



Cleveland 



Kansas City 
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OFF PRESS SEPTEMBER 20th 



The most up-to-date Treatise on Radios 

TEXT BOOK ON RADIO 

By James R. Cameron 




Textd 

ON 



Book 



RAD1° 



Ca*e r0N 



Whose text books are 
used by the U.S. Army, 
Navy and Department 
of Public Instruction. 

350 Pages, profusely 
illustrated, written so 
the amateur can un- 
derstand. At the same 
time 

"TEXT BOOK ON RADIO" 

is a standard text book, 
for the technical radio 
student. 

ORDER NOW AND BE SURE 
OF YOUR COPY 

CLOTH BOUND, $2.50 

FLEXIBLE LEATHO, $3.00 

THIS "TEXT BOOK ON RADIO" 

IS THE BIG BROTHER TO 

» 



"RADIO S THREE BEST SELLERS 

Radio for Beginners . . . $1.00 
Radio Dictionary • • • . .50 
How to Build Your Own Radio Set .25 

Buy them from your Dealer or direct from 

TECHNICAL BOOK CO. 

130 West 42d Street Dept. P New York 
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t T)AD 10 will bring to the people of this country the Jwte/fcc^Ma^ 
XV background which heretofore only the rich could afford Yet 
the work of the radio engineer as an educator has only just begun. 
Soon we will be measuring culture by watts" 

— {jv.sj™* O. Squier 
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What Will Take the Place of 
Today's Broadcasting? 

One of the Possible Solutions of the 
Most Vital Problem Before the Radio 
Fan Today, as Proposed by 

MAJOR-GENERAL GEORGE O. SQUIER 



BROADCASTING was impossible 
without an audience. As soon as an 
audience was provided,' broadcasting was 
possible, and it began. The audience was 
provided by the boy amateurs — by the 
youthful tinkerers who for four or five 
years had been playing with coils and 
sparks and antennae — who had been try- 
ing, night after night, to get through a 
few dots and dashes to the other boy 
enthusiast in the next block. This ama- 
teur audience was ready and waiting for 
the broadcaster; its existence is what 
made broadcasting such an instantaneous 
success. 

The present conditions in radio are 
training a larger audience. Father and 
mother have joined the boys around the 
radio set. It has been estimated that 
about five million people listen in every 
evening on the broadcast programs. 

What are we going to do with this 
audience ? 

Amateur radio prepared the audience 
for broadcasting. Broadcasting is now 



preparing another audience, a larger onje 
— for what? \ 

Some people seem to think that 
broadcasting is a fad; they believe that 
people will return for entertainment to 
the phonograph, to the motion picture 
and to the spoken drama. They believe, 
so they say, that the radiophone is a 
temporary craze. 

I do not think so. What happened to 
amateur radio? In one sense it passed, 
but it passed into a far bigger thing. It 
passed into radio broadcasting. Radio 
broadcasting as now conducted may pass 
in its turn. I imagine that it will. But 
it will pass into something else, into some- 
thing bigger and better, something more 
useful to men and to society. 

The basis of a democracy is education. 
Unless we can properly educate our chil- 
dren and our immigrants, the American 
idea of government will fail. And no 
one can be educated solely in school. Far 
more important is the atmosphere at 
home; the background, good, bad or in- 
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Harri* & Ewlng 

A RADIO RECEIVER THAT USES A TELEPHONE WIRE AS AN AERIAL 
The scheme for transmitting radio programs to subscribers only is brought within 
the realms of possibility by this super-phone, or "line radio duplex transmitter and 
receiver," developed by R. D. Duncan, Jr., head of the\ research laboratory of the 
Signal Corps. The device may be attached to the ordinary desk telephone. 



different, against which the family life 
goes on. Is this a background of good 
books, good music, intelligent conversa- 
tion? Or is it a background of crime 
news from the papers and of neighbor- 
hood gossip ? 

Think of what radio can do to help 
this situation. Radio can go a long way 
toward supplying whatever kind of home 
background the country needs its citizens 
to have. Inspiring music, the uplifting 
words of great teachers, the everlasting 
principles of our political fathers, can be 
poured every day and hour into the wait- 
ing ears of all our citizens — poured in to 
form the minds of children, to revive the 
courage of the common man, to instruct 



and set right the newcomer from foreign 
lands. 

The country can make us listen, all of 
us. It will be so easy to listen that we 
cannot escape. We will not want to es- 
cape. Comfortably, each one of us be- 
side his own library table, in his favorite 
chair, without cost or exertion or the 
annoyance of dressing up, there will come 
to our ears at the turn of a little knob 
the best thought and the finest artistry 
of all the world. 

And to our children's ears no less. To 
our children radio will bring the intel- 
lectual background which only the very 
rich have been able to provide, a back- 
ground of exquisite sound. The poorest 
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nursery can have its interior decoration 
of music, its aural furnishing, as now 
we put bright pictures on its walls. For 
nurseries and for all the house we can 
replace mere noise with controlled har- 
mony. Already the music of the Marine 
Band, which all of us help to support, is 
not confined to Washington ; it is broad- 
cast regularly. Already any little town 
in Maryland or Virginia can have its radio 
set and its loud-speakers — can gather 
in the evening at the band stand for its 
own concert by this world-famous or- 
ganization. Yet this is only a beginning 
of the work of the radio engineer as an 
educator. Soon we will be measuring 
culture by watts. 

And as to the more permanent social 
influences of such daily aural back- 
grounds, what might be, for instance, the 
influence on business morality if fifty 
people heard each day the simple and per- 
suasive eloquence of the Sermon on the 
Mount ? 

This is exactly what radio can do. The 
radio engineer will be, I firmly believe, 
the prophet and the architect of a new 
social era, the inventor of the first suc- 
cessful system for the education of all the 
people. 

For this to come about we need only 
two things: 

First: we must simplify the radio 
receiver, and 

Second: we must avoid, somehow, the 
present confusion of broadcast messages, 
the overcrowding of the ether. 

Both of these improvements can be 
made, and can be made easily. 

The Bureau of Standards has pro- 
duced a vacuum tube equipment which 
works on an ordinary electric lighting 
circuit. This may eliminate from the 
radio set the present type of battery. The 
principle of the resonance coil, developed 
in the laboratories of the U. S. Signal 
Corps, not only accomplishes the virtual 
elimination of static but reduces the 
laborious and uncertain tuning to a single 
operation, to the mere sliding of a contact 
arm along a coil. These two advances 



remove the main reasons why the 
present-day radio set is overcomplicated 
and is too hard to manage and adjust. 
The next step is get rid of the aerial. 
This can be done easily by using the 
electric light wire or the telephone wire. 

Every house has two avenues through 
which the outside world comes into it, the 
electric light wire and the telephone wire. 
Already the massed network of these 
wiring systems is prodigious in extent. 
The United States is one vast grid of 
wire. If some jinn could dissolve away 
all the brick and iron and concrete of the 
buildings of lower New York, leaving 
only the electric light wires, the form of 
the buildings would be as visible as be- 
fore. Each floor, each wall, each room 
would be represented by a cage of inter- 
crossing wires. The telephone wires 
make another system equally complete 
and complex, in fact, since the telephone 
system is continually changing its config- 
uration as its calls are plugged in and out. 

Each of these vast networks of wire 
is really a cage aerial, a three-dimension 
antennae system. The electric light wires 
and the telephone wires of New York 
pulsate every instant with all the poten- 
tial changes due to every wireless mes- 
sage passing through the ether. Each 
Marconigram from Europe is recorded, 
pulse by pulse, on these two independent 
networks of wire. 

Both of these networks come into your 
house. Why not use them to get your 
radio signals? What is the use of spoil- 
ing your roof with troublesome and un- 
sightly aerials, or filling up your parlor 
with complicated loops? The light and 
telephone wires are there. They have 
been laboriously and skilfully insulated 
from the ground and protected against 
lightning. Why do this all over again 
for a little private wire system of your 
own? Why not forget about your own 
private aerial and use those already 
available to you? 

With proper apparatus there is no 
danger to or from the wires, no interfer- 
ence with their use for light or telephone 
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service. All the music and speech which meaning and broadminded public opinion, 

is pulsating through the ether, all this The difficulty of an overcrowded ether 

wonderful potential background of edu- can be met with equal ease. The work 

cation, comes into your house anyway of the Signal Corps on carrier current 

through the two avenues, namely, the radio, or "wired wireless," is well known, 

light wires and the telephone wires. The By this system radio waves can be sent 

radio set of the future — I believe, of the over ordinary wires. This is already in 

very near future — will be some simple use for telephone service over power or 

apparatus which you can plug into any telegraph wires and for superposing two 

light socket, or connect to any telephone, or more telephone conversations on the 

It will be something which you can buy same wire. 

in any drug store. It will be something By the use of this system anything 

dependable and standard, which you do could be broadcast over the electric 

not have to "set up" or "install." light wires of a city. Items of local in- 

When we get this we can begin to terest only need not be loaded on the 

count on developing an intelligent, well- ether for everybody to hear; the local 




YOU CAN "PLUG IN" THIS RECEIVING SET ON YOUR 
ELECTRIC LIGHT CIRCUIT 
That the ordinary electric light wring can serve as aerials for "wired wireless** 
reception has been demonstrated by this receiving set devised by the Bureau of 
Standards under General Squier's direction. It is possible that the electric light 
corporations of the future will furnish the broadcast service — to customers only. 
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From a drawing made for Popitlab Radio 

THE WIRE SKELETON OF A CITY BLOCK 
The possibilities of bringing radio programs into buildings by way of the telephone 
and light circuits is illustrated by this diagram. If all the brick and iron* of our 
city structures were dissolved away, the forms of the buildings would still be 

indicated by the wiring. 



wire systems will carry the load instead. 

For instance, department store adver- 
tising is of real interest to people who 
live near the store. It is not of interest 
to listeners a thousand miles away. It 
will be necessary to distinguish between 
local news and general news; between 
local civic matters and general govern- 
mental ones. The use of the local wire 
systems for broadcasting by radio per- 
mits one to make this distinction effective. 

Like the use of the electric light wires 
as aerials, this broadcasting over them 
will interfere in no way with their proper 
purpose of carrying current. Several 
power companies are understood to be 
experimenting already with the idea of 
furnishing their customers with broad- 
cast entertainment just as they now fur- 
nish them with electric light. 

These, then, are the three developments 



in radio which I can see near at hand. 

First: the simplification and standardi- 
zation of the receiving set. 

Second: the use of light wires and 
the telephone wires as aerials for every- 
body. 

Third: the use of local power systems 
for local broadcasting. 

Through these three developments 
there will come to every man's home a 
stream of the best things of the world — 
a stream to be tapped and enjoyed when 
he wishes, to be shut off by the simple 
turn of a switch when he does not; a 
stream out of which he may select what 
pleases his fancy or meets his changing 
needs. 

Thus will the radio engineer provide a 
new cultural background for humanity, 
a new and powerful agency for the 
advancement of mankind. 
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HE ADMINISTERS TO HIS PATIENTS AT SEA FROM A CITY SKY-SCRAPER 
Emergency radio calls for medical help from vessels off our coasts are relayed by 
Uncle Sam's coastal stations to one of three hospitals maintained by the Bureau of 
Health— the U. S. Marine Hospital in New York, the U. S. Veterans' Hospital in 
Philadelphia and the U. S. Marine Hospital in San Francisco — from which expert 
advice is returned. Dr. E. K. S Prague (shown above) is in command of the New 
York headquarters of this unique service. 

"Old Doctor KDKF" 

A Remarkable Form of Long-Range Medical Service 
that Uncle Sam Is Developing to Cure the Sick and 
Injured on Ships Beyond the Reach of Surgeons 

By HOMER CROY 



TiLOSSOM HEATH, an English 
JD cargo ship, stopped at New York, 
discharged part of its freight and 
steamed confidently for Panama. It 
passed through the Canal and started on 
the long stretch across the Pacific ocean 
for Hong Kong and the China Coast. 
And then one night, abruptly, misfor- 



tune laid its heavy hand on the ship. 

There was groaning in the quarters 
of one of the ship's crew. When help 
came the cook was writhing in pain. 
For anything to happen to the chief cook 
on such a long voyage is a catastrophe. 
The captain was called and in the glory 
hole, gently rocking to the movement of 
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the ship as it plowed steadily into the 
tropical night, the captain sought to find 
out what was the matter. But he was 
not a man of medicine and the cook 
could tell him little. All the cook knew 
was that he was in great misery ; he had 
eaten nothing ; taken no wrong medicine. 
He could not explain it. The captain 
took his pulse, and found a fever ther- 
mometer, but otherwise he was helpless. 
The pains grew worse. It would be days 
before port was made, before there 
could be hope of medical attendance. 

And then as he bent over the groaning 
man in his bunk, with the silent seamen 
outside in the narrow passageway, an 
idea came to the captain. 

"Send me Sparks," he said. Everyone 
knew what he meant, for over the seven 
seas the ship's wireless operator is thus 
known. 

The captain wrote a brief description 
of the cook's symptoms on a pad and 
signed it as master of the Blossom Heath. 

"Call Station KPH, San Francisco, 
and ask them to tell me what to do." 

San Francisco answered the call and 
a physician of the United States Marine 
Hospital was brought to the telephone. 
The captain's message was read to him 
and the doctor gave his advice — and in 
just sixteen minutes after the captain's 
message was sent into the air the doctor's 
advice was back. 

Two days later the cook was well ! 

Thus had the cook on an English 
cargo ship in the midst of the Pacific 
ocean been saved by American radio. 

Another instance: the Chester Valley, 
one of the United States Shipping Board 
ships, was at sea when one of the petty 
officers began to complain of pains. 
Small sympathy is to be found among 
the hardened men of the sea until it be- 
comes serious — and then before they 
realize it, it is too late. It is a stern 
school. The man's pains grew worse; 
the captain was sent for and in be- 
wilderment stood over the moaning man. 
The captain called New York by wire- 
less. Almost immediately advice was 



back. The man was saved and another 
feather was added to radio's cap. 

On still another occasion, a sailor on 
a slow-moving cargo ship came down 
with pneumonia. To cure such a dis- 
ease was quite beyond the ambitions of 
even the most adventurous members of 
the crew. It would be days before the 
freighter would make land — and the man 
must have immediate attention. At last 
a passenger ship was called and its doc- 
tor was asked to prescribe. This he did. 
The two ships were going in the same 
direction ; the passenger ship arrived 
first and when the freighter came in the 
doctor, whose interest had been aroused, 
was there to receive his patient. The 
sailor was transferred safely to a hos- 
pital and in time recovered. Without 
radio a shorter — and sadder — story 
would have been written. 

Thus do we see the workings of an- 
other of the wonders of radio — the giv- 
ing of medical advice to ships at sea. 
Sailors now can have the best of medical 
advice, even though the doctor may be 
thousands of miles away. Many and 
many is the ship that has no doctor: 
freighters, cargo ships, tramp steamers, 
tankers, fruit boats, fishing vessels, 
schooners. In fact, only 25 percent of 
the ships that sail the seas carry doc- 
tors. There is a law which requires all 
ships with fifty or more in the crew to 
carry a radio outfit, but they may have 
a hundred in the crew and not have a 
doctor aboard — so long as they don't 
carry passengers. But a ship with even 
one paying passenger must have a doc- 
tor. It is one of the queer quirks of the 
law. To judge by the statutes a seaman 
is a hale and hearty individual who has 
felt well ever since he cut his teeth, while 
a passenger with nothing to do but sit 
around and enjoy himself is trembling 
on the brink of a breakdown. As a re- 
sult, a freighter with a huge crew will 
start to sea with nothing more compli- 
cated in the way of medical nostrums 
than Nujol and be expected to put into 
port with every man jack aboard danc- 
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ing a hornpipe. But if one lone pas- 
senger gets aboard, a ship's doctor has 
to come trailing after him. 

The English marine law is better than 
ours. By it the master of a vessel is 
w required to know the principles of first 
aid. But we have no such law. The 
captain of an American freighter can 
put to sea without knowing a hypodermic 
needle from a belaying pin. The English 
captain, in time of emergency, can ad- 
minister rough help, but our captain can 
only look sympathetic and offer to write 
to relatives. As a result, thousands of 



American seamen suffer. And the 
stories they can tell! Boxes fall on 
them, legs are crushed, fingers disappear 
in the machinery — and the captain is 
called on to perform the office of doc- 
tor. Sailors hold the screaming man 
while the captain amputates. There is no 
opiate ; the victim is tied to the bunk and 
the ship goes on. Engine-room waste is 
used to bind wounds and oakum is 
poured on open sores. When there is a 
burn, lubricating oil is emptied on it and 
the crisis is considered past. 

So it has been for many centuries. 




From a photograph nude for Populab Radio 

ACCIDENTS ON DOCTORLESS SHIPS HAVE BROUGHT HORRORS THAT 
RADIO IS AT LAST RELIEVING 
For time immemorial, the only treatment received by injured seamen has been 
rendered by the ship J captains. Now the emergency ambulance call "KDKF" is 
bringing expert help even to the remote lanes of the Atlantic and Pacific. 
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From a pbotofraph made for Populab Radio 

THE SHIP MEDICINE CHEST THAT HAS BEEN 
STANDARDIZED BY "DOCTOR KDKF" 
Every vessel may some day be equipped with such a first-aid cabinet that ivill enable 
the ship's captain to administer the exact drugs prescribed by doctors via radio*. 



Then, one day, a man on the top floor of a 
sky-scraper at 25 South Street, New 
York, had an idea. 

That man is Captain Robert W. 
Huntington, who has sailed the seas 
when sailing was sailing and scurvy was 
a dreaded disease. Once he went out to 
meet the whale and stood with his finger 
on the trigger of the harpoon-gun; now 
he is in the quieter waters of New York 
Harbor, but his heart is still with the 
sailors setting their course by the eve- 
ning star. 

"Why can't we give them medical ad- 
vice by radio?" he asked. 

It was a new idea; it had never been 
tried. He was connected with the Sea- 
men's Church Institute as chief of the 
navigation school. Immediately his idea 
was put up to the authorities. There 
was a medical staff with the Institute 
giving advice to sailors ashore; now its 



services could be enlarged. Washington 
was communicated with and soon the 
only doctor thousands of sailors knew 
was KDKF. When pains set upon them, 
or when their hands went into the ma- 
chinery, instead of trusting themselves 
to the efforts of a bewildered skipper 
they called the mysterious Dr. KDKF 
and after a short interval advice came 
back. That was all they knew. The 
machine would sputter, sparks would 
fly and from some place out of the air 
advice would come. 

But this was what was really happen- 
ing. As soon as the distress message 
was received an Institute doctor was 
communicated with. The message was 
read to him. He in turn telephoned ad- 
vice back, but the Captain wasn't going 
to run any risk ; passing through so many 
hands the advice might be garbled. So 
to the telephone he hitched a dictating 
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machine, and the doctor's instructions 
went on wax. These in turn were read 
back to the doctor and later the record 
was put away for safe keeping. With 
the rubber tips in his ears the captain 
read out to the wireless operator the 
exact words of the doctor and into the 
air they were sent flying. The radio 
operator aboard some lonely ship copied 
them down and the message was given 
to the captain. Then, confident of his 
medical bearing, the ship captain went 
to the sailor and gave orders with as 
much assurance as if he had a medical 
degree. The message, to reach its des- 
tination, had gone through four ma- 
chines — the telephone at the hospital, the 
wax record, the sending outfit and the 
receiving outfit on the ship. 



So far so good ; a great boon had come 
to the sailorman — or so it seemed. But 
not as much oil had been poured on the 
troubled waters as the quieted waves 
might seem to indicate. Underneath, 
there was still something wrong. For 
many times when calls came in for help, 
and medical advice was sent back, the 
ship had none of the remedies suggested ; 
in fact, outside of castor oil, calomel and 
quinine the ship's medical chest was as 
bare as Mother Hubbard's cupboard. 
The doctor might prescribe relief, but 
he had no means of knowing that the 
ship had this on board. He was pre- 
scribing in the dark. Then it was that 
Captain Huntington hit upon another 
idea — the idea of the standardized medi- 
cine chest. 




From a photograph made for Populab Radio 

FIRST AID IS NOW RENDERED VIA WIRELESS 
Not only can the nature of accidents be reported to distant surgeons, but even the 
patient's heart-beats may be transmitted to him for determining the physical condi- 
tion. Many a broken bone has been set by instructions received by radio. 
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Each ship going to sea was to be 
equipped with a medicine chest in which 
were to be all the standard drugs and 
remedies. These were to be plainly 
marked ; the doctor was to know exactly 
what was aboard the ship and then he 
could dovetail complaint and treatment. 
The matter was taken up with the De- 
partment of Commerce and was fa- 
vorably received. It is now awaiting 
action. If passed it will bring relief to 
thousands of seamen who in the past, in 
the words of the fo'c's'le, have had to 
grin and bear it. The supplies are to be 
bought by the United States Public 
Health Service, that cheap and inferior 
drugs are not foisted upon the seamen, 
and inspected from time to time to see 
that their strength has not deteriorated. 

The work of the Seamen's Church In- 
stitute continued, and legs were saved 
and stomachs were calmed, but the job 
became too big. It meant that an opera- 
tor must be on duty day and night. 
Money was low; a few donations came 
in, but it was more than the Institute 
could manage on its slender resources. 
At last arrangements were consummated 
with the Radio Corporation of America 
and this in turn with the United States 
Public Health Service. The doctors of 
the latter are at its call. It now has 
stations at Chatham, Mass,; Siasconset, 
Mass.; on the Bush Terminal Building, 
Brooklyn ; one in Cape May, New Jersey, 
and another in San Francisco. The call 
letters, in order, are: WCC, WSC, WNY, 
WCY, with KPH for San Francisco. 

Thousands and thousands of sailors — 
who once suffered and died needlessly — 




"SPARKS" 
The law requires every ship that carries a 
crew of fifty or more to carry along a radio 
outfit also* The radio operator is known 
aboard as "Sparks'* 



now, in whatever part of the world they 
are, can have medical aid within a few 
minutes. In fact, it is now possible for 
a sailor in the Sargasso Sea to get atten- 
tion more quickly than if the doctor 
lived a few blocks up the street. With 
radio there is always a doctor at home. 
Radio has hung a shingle on every ship. 



The Hook-Up Number . 

Will Be Published Next Month — November 

In response to tlie demand for diagrams and descriptions of 
radio circuits — practical, tested hook-ups that the radio novice 
and the radio amateur can adapt to his own needs — Popular 
Radio will feature this subject iti the next issue, November, out 
October 15th. Ask your newsdealer to reserve your copy for you. 
Ask him TODAY! 
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A SCIENTIST WHO CONTRIBUTES TO THE WORLD AN ALMOST- 
PERFECT NOTHING 
Dr. Irving Langmuir (at right), inventor of the Langmuir pump that has removed 
about 99*999,999,990 Percent of air from a tube, and who has thus made possible 
the high vacuum tubes used in radio. He is conferring with Dr. W. R m Whitney. 

The Bottle Filled With .000,000 

The Key to the Radio Art Is the Vacuum Tube; the Secret 
of the Vacuum Tube Is the Vacuum Created Inside 
of It. This Article Reveals How this Vacuum Is Made 

By E. E. FREE, Ph.D. 



MODERN radio depends upon our 
ability to fill a bottle with nothing. 
The bottle is the vacuum tube. The 
nothing is the vacuum. 

To the layman this seems perfectly 
simple. You merely take a glass bulb and 
pump the air out of it. Inside you have 
a vacuum. 

92 



The physicist knows that this is easier 
to say than to do. For hundreds of 
years science has been trying to learn 
how to pump all of the air out of any- 
thing. So far science has failed. No one 
has ever gotten out every last molecule 
and atom of air and of every other gas. 
No one has produced an absolutely per- 
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feet vacuum. Probably no one ever will. 

Nature not only abhors a vacuum, but 
she takes mighty good care that nobody 
ever gets one. 

But science has come very close to a 
perfect vacuum. After many years of 
research, after the laborious study and 
improvement and final rejection of scores 
of different methods of producing a 
vacuum, science has come at last close 
enough to perfection for the practical 
problem of producing a workable electron 
tube for radio use. This was done, as 
it happens, not for radio purposes at all, 
but in connection with some fundamental 
scientific researches on the theory of the 
ordinary incandescent lamp and on the 
X-ray tube ; one more example of the way 
in which scientific researches undertaken 
for one object or for no object at all ex- 
cept the pursuit of knowledge, turn out 
so often to be useful in directions 
originally quite unforeseen. 

This is the story of the present state 
of this long search for the perfect 
vacuum, of why high vacua are necessary 
in radio tubes, of how they are produced, 
of why a perfect vacuum is so exceed- 
ingly hard to get, of how air molecules 
penetrate into solid glass and then boil 
out of it as they might out of water, of 
how this and other experimental difficul- 
ties have been fought and overcome. 
Were it not for the success of the scien- 
tists in these researches (partial success 
though it is) the radiophone as we know 
it could not exist. You can receive with 
a crystal but you cannot send with a 
crystal. Modern radio depends abso- 
lutely on the vacuum tube, on some or all 
of its many uses. And the vacuum tube 
is possible only by virtue of what science 
has discovered about vacua and how to 
get them. 

, The most perfect vacuum attained so 
far by any scientist is one in which the 
remaining gas — the tiny fraction by 
which the vacuum fails of being perfect 
— has a pressure of about .000,000,075 
millimeters of mercury. The ordinary air 
pressure is about 760 millimeter of mer- 



cury. In this almost perfect vacuum, 
therefore, about 99.999,999,990 percent 
of the air has been removed. Less than 
one ten-billionth of the air originally 
present has been left. 

Scientists and engineers have three 
common ways of denoting gas pressures. 
One is the equivalent mercury column, as 
in the ordinary barometer, and as used 
above. Another is in pounds per square 
inch. A third is in "atmospheres," one 
atmosphere being the normal pressure of 
the air at sea-level. An atmosphere equals 
approximately 760 millimeter of mercury, 
or 14.5 pounds per square inch. 

The record vacuum noted, the vacuum 
of .000,000,075 mm. of mercury, equals 
approximately .000,000,001,4 pound per 
square inch, or a little less than one ten- 
billionth of one atmosphere. 

Though this is the measured record it 
is possible that vacua slightly more per- 
fect than this have been attained in some 
of the experiments. The measurement of 
these very low air-pressures is extremely 
difficult. Ordinary barometers and 
gauges are useless, and the very delicate 
instruments which have to be used are 
not perfectly dependable. It is suspected 
that they may not have recorded perfect- 
ly the lowest pressures — the highest 
vacua — attained. 

But, at the least, a vacuum of about 
one ten-billionth atmosphere has certainly 
been reached ; it has been reached, indeed, 
many times. Yet even this extreme at- 
tenuation of the air is still far from a 
perfect vacuum. The evacuated bulb is 
not really empty. An ordinary vacuum 
tube for radio use has a volume of at 
least two ounces, about 50 cubic centi- 
meters. At the highest attained vacuum 
of one ten-billionth atmosphere a tube 
like this will still have inside it about 
one hundred and thirty billion molecules 
of air — more than eighty times as many 
molecules as there are people living in the 
world. 

And this tube, with its one hundred 
and thirty billion gas molecules still inside 
it, is the emptiest space that anybody has 
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ever produced, the last word of science 
in perfect vacua. It is the highest 
vacuum known to man, a vacuum ob- 
tained only after years of research and 
after overcoming the most extraordinary 
experimental difficulties. And yet, with 
the best that science can do, there are 
still one hundred and thirty billion gas 
molecules inside a tiny two ounce tube. 
Each man, woman and child in the world 
could take away, out of this "empty" bulb, 
a flock of eighty little air molecules for 
personal pets. Nothing could give you a 
better idea of the almost inconceivable 
minuteness of those molecular sizes. 

Even in the "empty" bulb the mathe- 
matical totals are astonishing. Only 
those who can remain undizzied on top 
of the tallest mathematical peaks will 



dare to calculate how many pet mole- 
cules could have been provided from the 
original air-filled bulb before 9,999,- 
999,999 ten-millionths of these molecules 
were pumped out and thrown away. 

A novel way of getting at the visualiza- 
tion of these staggering molecular totals 
is due to Mr. L. A. Hawkins, one of the 
engineers of the General Electric Com- 
pany. Suppose, he says, each air mole- 
cule enlarged to the size of a fine grain 
of sea-sand, one hundredth of an inch in 
diameter, the molecules in a cubic inch of 
ordinary air would make a beach extend- 
ing from New York to San Francisco, 
one thousand feet wide and over ten feet 
deep. This is for a cubic inch, about one- 
half of the air in an unexhausted radio 
tube. After exhaustion to the highest 
attained vacuum there are still enough air 
molecules per cubic inch to make, Mr. 
Hawkins calculates, a line of sand grains 
across the continent; but only a double 
line this time, only two grains side by 

THE APPARATUS THAT ATTEMPTS 

TO MAKE THE PERFECT NOTHING 
The condensation pump, connected with a 
rotary vacuum pump that runs in oil. This 
device produces only a moderate vacuum which 
the Langmuir pump then reduces further to 
create the very high vacuum. 
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side, instead of the thousand foot beach. 

Inside the ordinary commercial radio 
tube there are many more air molecules 
than this. The most perfect attainable 
vacua are not necessary for ordinary 
work and, because they are very expen- 
sive to produce, they are not used. All 
that is necessary is a good vacuum, a 
vacuum perfect according even to the 
scientific standards of twenty years ago, 
but considerably less perfect than the 
vacua now attained for important scien- 
tific researches. The ordinary commer- 
cial tube is- exhausted to about .00001 
millimeter of mercury, corresponding to 
about one hundred-millionth of an atmos- 
phere. This means that there are left in 
the tube about one hundred times as 
many air molecules as are in the bulb 
which we talked about above, the bulb ex- 
hausted as highly as possible. In the 
ordinary tube the molecules total over 
thirteen trillions. But this is still too 
few to interfere with the operation of 
the tube. 

First, however, let us see why a vacuum 
in the tube is necessary at all. 

As every radio fan knows, the opera- 
tion of the vacuum tube depends upon 
electrons, which are little particles of 
electricity. These electrons fly off from 
the hot filament of the tube, cross between 
the wires of the grid and hit the plate. 
The passage of the electrons causes an 
electric current to flow between the plate 
of the filament and the charge on the 
grid affects the strength of this current. 
The tube serves, therefore, to detect or 
to amplify changes in the potential of the 
electric charge on the grid. Everything 
depends on the electrons. If they do not 
fly off properly from the hot filament 
and pass across to the plate, the tube will 
not work. 

Air molecules left in the tube, or any 
kind of gas molecules left in it, affect the 
behavior of the electrons in two ways. 
First, they interfere with the flying off 
of the electrons from the hot filament. 
Second, they cause what is called 
"ionization." 




THE LANGMUIR PUMP 
The device used for creating a vacuum in the 
tubes used in radio. This diagram- illustrates 
the construction of the metal form of pump. 



Proper electron emission from the fila- 
ment, their continual flying off in suffi- 
cient quantity, requires a clean filament, 
a surface of metal freely exposed for 
the electrons to get out of. If there is 
much gas in the tube, some of the gas 
molecules attach themselves to the sur- 
face of the filament and keep the electrons 
from getting out, much as crawling 
moths or flies will stick to the surface of 
an outdoor lamp at night and keep the 
light from getting out. A little gas in 
the tube does small harm, just as a very 
few flies would interfere scarcely at all 
with the brilliancy of a lamp. And ten 
or fifteen trillions of molecules is really 
very few, considering their very small 
size. Millions of them could crowd to- 
gether on the point of a needle. In com- 
parison with a molecule, the surface of 
the hot filament is a broad and empty 
plain. 

Ionization works differently to affect 
the electron current. When an electron 
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flies off from the hot filament it is mov- 
ing very rapidly; speeds up to 60,000 
miles a second have been observed. In 
an assemblage of gas molecules such a 
fast moving electron behaves exactly like 
k high-power cannon ball in a crowd of 
people. Presently the electron hits a gas 
molecule and when it does it knocks the 
molecule apart. Frequently it knocks an- 
other electron out of the molecule, for 
electrons, remember, are contained in all 
molecules, in the gaseous ones as well as 
in the metalic molecules of the filament. 

A gas molecule which has been as- 
saulted in this way and has lost one or 
more of its electrons is called an "ion." 
From the viewpoint of this article an ion 
has one especially important property. 
It carries a predominating positive elec- 
tric charge, whereas the charge of the 
electron is negative. These positively 
charged ions set up, therefore, an electric 
traffic reverse to the traffic of the electron 
current. The electrons are negative. 
They move from the filament to the plate. 
The gaseous ions are positive. They tend 
to move from the plate toward the fila- 
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ment. This causes all kinds of confusion. 
The traffic gets into a snarl and the tube 
ceases to work properly — to work proper- 
ly, that is, as a radio detector or amplifier. 
There are certain other kinds of tubes, 
such as a rectifier tube, used in changing 
alternating current into direct current, in 
which the presence of ions inside the 
tubes is desirable. Such tubes are filled 
with nitrogen or with the rare gases 
argon or neon. But in ordinary radio 
tubes ions are troublesome ; consequently 
the less gas in such tubes the better they 
work. 

It is not necessary, however, to have 
absolutely no gas. The few trillion 
molecules inside the ordinary tube do no 
harm. They are so scarce, relatively, 
that the electrons, which themselves are 
far smaller than a molecule, seldom hit 
them. The crowd is too thin. The can- 
non balls go through without doing any 
real damage. In the ordinary tube there 
is not enough ionization to do any harm. 
In the very best vacua there is practically 
no ionization at all. 

These very best vacua, including the 
record vacuum of one ten-billionth of an 
atmosphere, have been made possible by 
an apparatus developed by Dr. Irving 
Langmuir of the Research Laboratory of 
the General Electric Company. It is 
called the Langmuir condensation pump. 
The principle of this pump is very similar 
to that of the ordinary steam injector 
used to draw water into steam boilers. 
In these injectors a blast of steam is 
blown through a nozzle in a pipe filled 
with water and directed into the boiler. 
As the steam blows out of the nozzle it 
picks up some water and carries it along 
into the boiler. 

An analogy which is more familiar, 
even if not quite so similar in scientific 
principle, is the way in which water run- 
ning out of a bathtub will suck the air 
down with it through the tub outlet. The 

HOW THE PUMP WORKS 
A sectional view of the Langmuir apparatus 
for producing the vacuum in the triodes. This 
form is constructed of glass for laboratory use. 
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1 Electric 

MAKING THE HIGHEST KNOWN VACUUM 
The Langmuir pump in actual use, creating an almost-perfect vacuum in the electron 
tubes seen on the work bench. At the right is a thermos flask containing liquid air, 
to cool the tube connecting the pump and the bulb that is being exhausted. 



stream of running water 'entraps some 
air and takes it along down the pipe. 

In the Langmuir pump, instead of a 
stream of steam or of water we have a 
blast of gaseous mercury, of the vapor 
from boiling quicksilver. This blast of 
mercury vapor blows out of a nozzle into 
a glass tube connected to the bulb from 
which we wish to draw out the air. As 
the blast of mercury vapor blows along 
through the tube it takes some air with 
it, entangles the air molecules in the great 
crowd of mercury molecules and drags 
them along. The farther part of the glass 
tube is kept cold. The hot mercury vapor 
condenses to liquid mercury and is re- 
turned, as a liquid, to the little heater 



which serves as a boiler. Here the liquid 
mercury boils away again and supplies 
new mercury vapor to keep up the blast. 

But the molecules of air which were 
with the mercury do not condense. They 
have been carried out of the tube and they 
stay out. They cannot get back in, 
against the blast of mercury molecules, 
any more than one man can make head- 
way against a running crowd. 

There are some practical precautions 
necessary in using the Langmuir pump. 
For instance, a part of the tube which 
connects the pump with the bulb to be 
evacuated is cooled in liquid air, cooled 
to a temperature of about 290 degrees 
Fahrenheit below zero, or even lower. 
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This freezes and keeps out any mercury 
vapor which might otherwise get back 
into the evacuated bulb and produce in it 
an atmosphere of mercury gas; for 
mercury does make a gas, though a very 
thin one, at ordinary temperatures. 

Another great experimental difficulty 
which has to be overcome in high- 
vacuum work is due to the gas which is 
given off from the glass walls of the bulb, 
from the metal filament and from any- 
thing else which may be inside the bulb. 
The experiments of Dr. Langmuir and 
of Dr. Saul Dushman have proved that 
everything contains a great deal of gas. 
For instance, air will penetrate into solid 
glass, into solid metal, into nearly every- 
thing else. Physicists call this gas adsorbed 
gas. When a glass bulb is evacuated this 
adsorbed gas comes off slowly — boils 
slowly out of the glass or metal or what- 



ever is inside the bulb. It may take days 
or weeks for all of this gas to come out. 
Indeed, it is probable that it never all 
comes out, that a little of it is always left 
— inside the solid matter of the glass or 
metal. 

Of course this adsorbed gas, as it 
comes gradually out of the glass walls 
of the bulb, spoils the vacuum in the bulb. 
To get around this, the bulb, the filament 
and everything else is heated in a furnace 
as hot as it is possible to heat it without 
softening the glass. While hot, the bulb 
is exhausted by the pump. This is re- 
peated many times until as much of the 
adsorbed gas as possible has been cooked 
out. Even then they never get quite all 
of it. A little will come out later for 
months, probably for years. This is one 
reason why an absolutely perfect vacuum 
has not yet been attained. 




General Electric 

CREATING VACUUMS IN THE LITTLE BROTHERS OF 
THE RADIO TUBES 
On this rapidly moving machine ordinary lamp globes are exhausted on the turn- 
table that carries them through the oven; as they come out (at left) they are 
cooled by three blasts of air. 
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These are some of the ways in which 
Nature fights against the perfect vacuum. 
So far Nature's efforts to prevent man 
from attaining the perfect vacuum have 
been successful. But there is one way in 
which Nature helps. This is the phenom- 
enon called the "clean-up." 

It was observed years ago that when 
a tungsten-filament electric lamp, like an 
ordinary mazda lamp, was burned for a 
while the degree of vacuum inside the 
lamp globe increased. Some of the air 
which had been left in the globe when it 
was made disappeared on use. The gases 
were "cleaned up" ; hence the name of the 
phenomenon. 

The scientific reasons for this clean-up 
have now been investigated. There are 
believed to be several ways in which it 
happens, in which the gas molecules are 
got rid of. Some of the molecules com- 
bine chemically with the metal of the 
filament, others with the materials of the 
glass wall or of something else inside. 
Many of them, Dr. Dushman thinks, are 
ionized by collision with electrons and 
are then shot off so violently, either by 
the mere collision or by electrostatic 
repulsion, that they penetrate deeply into 
the glass wall of the bulb and stay there, 
just as a bullet shot against a plank 
will go in and stick. Some of these 
ionized molecules may be shot at the 
glass wall of the globe so fast and so 
powerfully that they go clear through 
into the outside air and get away 
altogether. 

The clean-up helps us toward a perfect 
vacuum ; but it has not, as yet, enabled us 
actually to attain it 

Will science ever attain a perfect 
vacuum ? What can we expect from con- 
tinued research? Science is accustomed 
to hope and try for absolutes; th$ per- 
fect conductor, the absolute zero of tem- 
perature, the ultimate particle of matter. 
Can we look forward to the attainment 
of an absolutely empty space? 

Who knows? Recently there came 
prospect of help from an unsuspected 
quarter — from the Army's investigations 




HOW GAS PRESSURES ARE 
MEASURED 
Connections for the ionization gauge used in 
measuring small gas pressures. Electrons are 
produced by the inner hot-wire filament and 
pass across to the outer filament; these elec- 
trons ionise the gas in the tube and the positive 
ions are collected by the surrounding molyb- 
denum cylinder. The number of positive ions 
is measured by the galvanometer and is propor- 
tional to the number of gas molecules in the tube. 

on gas masks. An essential part of the 
gas mask was the powdered charcoal con- 
tained in the little tin box called the canis- 
ter. The duty of this charcoal was to 
absorb certain of the poisonous gases. It 
was found, in studying this, that charcoal 
absorbed all gases, and the scientists of 
the Chemical Warfare Service were 
able to prepare, before the armistice, cer- 
tain special kinds of charcoal which were 
hundreds of times better as gas absorbers 
than ordinary charcoal is. These special 
charcoals have been tried by Dr. Dush- 
man as means of removing the last trace 
of gas from high vacua. They promise 
to work very well. 

Perhaps something of this sort, used in 
connection with the Langmuir pump, will 
give us before long a still nearer approach 
to Nature's traditional abhorrence, a 
space containing nothing at all. 
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<-Sir Arthur Conan Doyle, the famous spiritualist, 
and Harry Houdini (professionally known merely 
as "Houdini") are close friends — as this snapshot 
indicates. "I respect Sir Arthur for the sincerity of 
his beliefs in spiritualism" states Houdini. "But J 
do not share them." 

Ghosts that Talk 
— by Radio 

An Expose of Some of the "Spirit- 
ualistic Phenomena" Perpetrated 
by Fraudulent Mediums for Get- 
ting Money from Their Credulous 
Followers 

By 

HOUDINI 

From a heretofore unpublished photograph 

The author of this article is the president of the Society of American Magicians. 
All the members of that exclusive organization are pledged to keep inviolate the 
tricks of their profession — except when those tricks are used for dishonest purposes. 
Houdini (who in order to study "spiritualistic phenomena" once entered the ranks of 
the professional mediums himself) properly considers those mediums dishonest who 
claim that voices transmitted by confederates by low frequency induction or "inductive 
radio" are the voices from the dead. He is, accordingly, as a public duty, disclosing 
in this article how these tricks are performed. 




MAGICIANS have used the radio 
telephone in their performances 
for several years — long before radio was 
generally known to the public. I am not 
at all surprised that the radio is being 
used by fraudulent mediums to convince 
their patrons that they are in direct com- 
munication with the dead. 

I regret profoundly to admit that in 
over thirty years of investigation, during 
which' time I have attended hundreds of 
seances with a mind ready and eager to 
discover some sign from those who have 
gone to the Great Beyond, I have never 
witnessed anything that I could accept as 
evidence that there was life beyond the 
grave. All the "evidence" that I have 
seen is merely phenomena that are well 
known to the average magician. What 
are "wonders" to the average human be- 
ing are merely everyday tests that are 
familiar in the profession. In perform- 
ing some of these experiments I have 
myself seen men and women faint away, 



overcome with what they thought were 
supernatural occurrences. As a matter 
of fact I was merely performing more or 
less common tricks. 

The passing away of my mother first 
started me on a serious investigation of 
the doctrines and claims of the spiritual- 
ists. Only those who have lost their 
loved ones- can know the fervor with 
which such investigations can be pur- 
sued. There is no sacrifice I would not 
make to be able to get in communication 
with my mother. After years of re- 
search I still hope that there is a way of 
communicating with her from this life. 
But I have no faith in the existing forms 
of communication as known to mediums 
or practised by them at the present time. 

There is not the slightest doubt in my 
mind that such men as Sir Oliver Lodge 
and Sir Conan Doyle are sincere iri their 
beliefs. They regard spiritualism as a 
religion; to them it is something sacred. 
They think that the evidence they have 



100 



Digitized by 



Google 



POPULAR RADIO 



101 



obtained is sufficient evidence to justify 
their faith in their "communications" 
with those who have passed beyond. I 
respect them for their sincerity. But I 
do not share their beliefs. 

I have made definite compacts with 
seven intimate friends and relatives to 
the effect that the one who died first 
would communicate with the others. All 
of my seven friends are dead. Up to the 
present time I have not received the 
slightest sign from any of them. In 
order to get into communication with 
them I have gone to seances conducted by 
famous mediums. Yet I never received 
any sign that was not obviously a trick 
on the part of the medium — a trick with 
which I was thoroughly familiar. 

The human senses are easily deceived. 
People believe what they want to believe. 
The human being is always seeking 
something in which he can put his faith. 



A combination of deception and faith is 
capable of leading human beings to al- 
most any extreme of self-delusion. It is 
the business of the mediums to capitalize 
this faith. 

I exposed a medium in Bochum, Ger- 
many, twenty years ago by throwing or- 
dinary carpet tacks under his bare feet 
when he came out to the audience in a 
dim light and posed as a spirit from an- 
other world. Today I would need a 
radio receiving set to uncover his latest 
deception. Before attending this seance 
I had been repairing one of my cabinets 
and had a number of tacks in my pocket. 
I casually threw them on the floor before 
the curtain in front of the opening 
whence the ghost of Caesar was to ap- 
pear and lecture. The medium who im- 
personated Caesar stepped upon the 
tacks and burst forth into a profusion of 
German oaths. 




Fruin a photograph made for Popular Radio 

THE FAMILIAR TRUMPET OF THE SPIRITUALIST MEDIUM 
Only in this case the instrument is fitted with (A) a telephone receiver that converts 
the received current into sound and (B) a receiving coil that collects energy from the 
transmitting coil, which may be hidden some yards azvay — all concealed in false sides. 
(C) is the orifice through which the voice issues. The medium's confederate may 
be located several yards away. 
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Radio has given the "spirit business" 
an enormous boost in the last few years. 
While the rest of us have just been get- 
ting acquainted with it, many of the so- 
called psychics have been reaping a 
harvest. 

I love an honest-to-goodness trick that 
mystifies and entertains me. It is my 
business to know them all and to try to 
perform them better than other magi- 
cians. As President of the Society of 
American Magicians, numbering over 
1,000 members, it is my duty to hold such 
tricks ; indeed, we have all taken an oath 
not to reveal them. But concerning the 
deceptions of fraud mediums — that is 
another matter. I regard it as the duty 
of every thinking man, whether or not 
he believes in spirits, whether or not he 
believes in God, to expose imposters who 
profane the concepts of future life mere- 
ly to extort money from believing souls 
who in their ignorance misplace their 
confidence, 

A total of $300,000 was extorted by 
one clever medium from Luther B. 
Marsh (the law partner of Daniel Web- 
ster) in 1888 by the use of a primitive 
radiophone. Her name was Ann 
O'Delia Dis Debar, and she made a 
spectacular career for herself until she 
was exposed in court by Alexander 
Herrmann and Carl Hertz. 

There have been countless other 
swindles through the invention which has 
been practically unknown up to the pres- 
ent time. The device was little more 
than ordinary telephone by induction in 
most cases, but in the more intricate de- 
ceptions the principles of modern wire- 
less telephony were employed. 

I have the largest library of magic in 
the world. It was while trying to buy 
books that I read of the auction of a 
well-known medium in New York, and 
the day before the sale I bought all of her 
books and bound volumes of the publica- 
tion, "Medium and Daybreak/' I was 
shown a kettle, and as I knew that the 
kettle was used by mystifiers, bought 
this also. 



The device was a "talking kettle." 
When the proper "spiritual connections" 
had been established by the medium, 
through her facial and bodily contortions 
in the approved "psychic manner," the 
kettle became most intelligent. Anyone 
in the room could ask the kettle a ques- 
tion and receive an intelligent answer at 
once by placing the spout of the kettle 
to his ear. The answer would come in a 
whisper, a most ghostly whisper, such as 
is familiar to those who have attended 
spiritualistic seances. 

That same kettle is now installed in my 
home and it talks to my friends in the 
same kind of whisper with absolutely no 
change except the replacement of the 
battery. Sane men of prominence in pub- 
lic life, men who should by all means 
suspect me of trickery, have actually 
been deluded by this simple device. 

There is no doubt in my mind but that 
I could cause a great many people to be- 
lieve that spirits speak through the me- 
dium of the kettle; in this way I could 
merchandise spirit messages for sub- 
stantial sums of money. 

The kettle can be handled and carried 
about the room while it is whispering, 
turned upside-down and otherwise ex- 
plored.* 

•While the author does not feel at liberty to describe 
the operation of this kettle, the explanation of it is 
obvious. The secret lies in the radio receiving ap- 
paratus that is concealed in its hollow walls. The 
kettle is made of papier-m&chf, so that it will not 
absorb the radio waves which are intended for the 
aerial coiled inside. The medium who operates the 
kettle or similar radio device must have a confederate 
in an adjoining room, who hears everything through' a 
sensitive microphone concealed in the room where the 
seance is held. 

One of the best devices for concealing such a 
microphone is an oil painting, a painting made on 
gauze rather than canvas. By placing a deep shadow- 
box over the picture the thin gauze is made to look 
like canvas. The shadow box acts as a resonator for 
the sounds in the room and the thin gauze enables 
the sounds to pass to the microphone with but little 
obstruction. 

The confederate in an adjoining room may thus 
hear every question that is asked in the room and 
make his replies by radio. The transmitting wireless 
instruments are placed in the room with the con- 
federate, but the transmitting antenna is concealed in 
a rug directly beneath the kettle. This arrangement 
makes it necessary for the radio waves to travel only 
a few feet to reach the receiver in the kettle, so that 
not much power is required for transmitting. 

With modern improvements in radio, the kettle may 
be carried to any part of the room, and with thie 
sensitive microphones they are making today, the 
slightest whisper can be heard by the confederate 
who may be elsewhere in the building, or even at 
some distant point. — Editor. 
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ANOTHER COMMON "PHENOMENON"— THE TALKING JMAGE 
The voice of the medium is transmitted to the confederate in another room by the 
ordinary microphone. The confederate's reply is transmitted into another microphone 
that is connected with a transmitting coil concealed in a rug (01* other .object). This 
energy is collected by the receiving coil in the statue and is converted into sound waves 
by the telephone receiver concealed in the image's head. 



Sometimes my friends ask questions in 
such a low tone of voice that I cannot 
hear them; they are, accordingly, com- 
pletely converted to the belief in spirits 
when the kettle answers. This "spirit- 
talking" kettle has been used by mediums 
for years; it is the invention of David 
Abbott, who devised it for purposes of 
entertainment only. 



To the best of my knowledge the first 
application of the principles of radio 
to spiritualistic manifestations was in 
1852, when Jonathan Koons, a farmer 
of Dover Village, Ohio, installed a "spirit 
machine" — described as a "crude struc- 
ture of zinc and copper for localizing and 
collecting the magnetic aura." 

This radio telephone trick is per- 
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From a pbotogaph made for Popular Badio 

THE "SPIRIT" LISTENS AND SPEAKS 
The ears and mouth of the "talking" objects 
arc merely microphones in the hands of the 
medium's confederate — xvho may even be in 
another building. 

0 

formed in many ways. Statues of 
Buddha are among the popular bits of 
property employed by mediums; they are 
made to answer questions as glibly as 
hollow balls and trumpets. 

In my collection of old clippings from 
magazines and newspapers, I find a de- 
scription of the trick reported in the 
Gazette de France some years ago. The 
pages are yellow and the printing is old 
fashioned. The story concerns "The In- 
visible Girl" who mystified all Europe. 
To quote the article : 

In a small chamber in this house is seen a 
chest of white glass suspended from the 
ceiling by four little chains, which keep it 
perfectly separated from every other thing. 



This chest is transparent and penetrable to 
the eye in its whole extent To one of its ex- 
tremities is adapted an opaque tube or 
horn, by which a voice is heard; the voice 
appears to be that of a young girl, who re- 
plies distinctly to every question put to her. 

The impression of breathing and the heat 
of the air of respiration (impregnated with 
the odor of liquors which she has taken) 
are also perceived. 

I thought at first that this voice was that 
of a ventriloquist, and that it was the voice 
of him who showed the curiosity. But on 
the morrow my astonishment was extreme, 
when this pretended ventriloquist went out 
of the chamber with another, and, when I 
put new questions with a voice so low that 
I was not heard by any of the other spec- 
tators, to find that the replies were per- 
fectly applicable and well articulated. 

If it be said that magnetical or electrical 
virtues are introduced for some purpose in 
the operation, we would ask how it hap- 
pens by any of these virtues that the Young 
Invisible sees and names, without ever be- 
ing deceived, the object which is held in the 
hollow of the hand, such as a piece of sil- 
ver, the surface of which is held up to the 
orifice of the tube in such a manner that 
these objects cannot be perceived from any 
other point. 

We concluded that perhaps there was in 
the chest a really invisible girl, a dwarf 
much smaller than that of the King of 
Poland. This dwarf died in 1764. A 
wooden shoe served it a long time for a 
cradle. At six years old it was 15 inches 
high, at sixteen years it was 29 inches high. 
History speaks of a dwarf who at thirty 
years of age was only 18 inches high. It 
belonged to Queen Henrietta of France. 

If this is the fact, the dwarf must be only 
from twelve to fifteen inches in length and 
above five or six in thickness, this being all 
the space of the chest which cannot be seen, 
it being behind the communicating tube. 

The questions we put to the Invisible 
Girl and the replies which it made are as 
follows: What age are you!? "Fourteen." 
Where were you born? "At Marseilles" 
(she has an accent absolutely provincial). 
What is your name? "Francoise." Are you 
pretty? "No." Arc you good? "Yes, 
though sometimes ill-natured." What is 
your position in this chest? "I am reclin- 
ing." Do all the questions which are put 
to you disgust you? "Never, but I am 
sometimes very much wearied." 

Although I could not discover the solu- 
tion of the mystery, I would rather believe 
it to be a dwarf than any other thing. 

This ancient and sceptical reporter 
would not believe the invention to be 
magical, but if he were living now, a 
good medium could make him think it 
spiritualistic. In reality the "Invisible 
Girl" was a full-grown woman. 
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A description of this trick is illuminat- 
ing as illustrative of the methods of the 
fraudulent mediums even in those days. 
John Wyman, one of our well-known 
old time magicians, copied it from an 
early publication and put it in his book 
which was published in 1851. The device 
consisted of four upright posts, united by 
bars or nails at top and bottom. From 
the corner posts four wires bent in ogee 
form converged and terminated in a 
crown ornament. From these wires a 
hollow copper ball about one foot in 
diameter was suspended by four short, 
slender ribbons. The ball thus suspend- 
ed was fitted with four copper trumpets 
pointing at right angles, with their bells 
.directed to the side top-bars. The ball 
was simply hung in space by the rib- 
bons, and trumpets were fixed in sus- 
pension along with the ball. The voice 
was conveyed to the flaring bells of two 
of the horns by a speaking tube con- 
cealed by one of the corner posts; then 
at right angles along the top bars to 
points directly at the center of two 
trumpet bells. 

Questions were asked by spectators, 
who spoke into the bell of a trumpet 
which conveyed the message by the 
speaking tube to the lady assistant con- 
cealed in an adjoining room. Her answer 
was conveyed back by the same speaking 
tube. The voice was weak in volume 
and discernible only to those listening at- 
tentively at the four trumpets. The 
effect was that which might conceivably 
come from a small "Invisible Girl." The 
woman confederate was in a side room 
with a peep-hole through which she was 
able to see her dupes and make pert re- 
marks about them. A signal system was 
also operated between the "person who 
attended the machine" and the concealed 
operator. The whole "machine" was so 
simple in construction that it appeared 
perfectly portable and movable to any 
part of the room. 

It is interesting to note that as far 
back as 1784 mediums were using vari- 
ous means of transmitting the voice for 
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^THEjE CRFT OR XHE-4ffi^T^E — _ 

The receiving coil hidden in false sides collects 
the energy sent out from a transmitting coil 
that may be several yards away, and this energy 
is converted into sound by the telephone receiver 
in the spout. 

mysterious effects. Radio has vastly in- 
creased their facilities. 

The fraudulent mediums today are 
merely using various adaptations of the 
"Invisible Girl." Instead of being in an 
adjoining room she is now so far away 
that she cannot hear the questions asked 
without the aid of a microphone con- 
cealed in the wall. Even at a consider- 
able distance an opera glass, properly 
focused on the spot, serves the purpose 
of the peep-hole. 

With an induction coil coupled in the 
circuit with her telephone transmitter 
and batteries, she now sends out strong 
enough impulses to affect the sensitive 
receiver with a loop aerial concealed in- 
side the horn. This was, indeed, the 
first form of radio telephone. It em- 
ployed the same principles of induction 
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From a photograph made for Popular Radio 

IN COMMUNION WITH THE "SPIRITS"— PLANTED IN ANOTHER F/V^' _ 
Still another variation of the inductive radio trick. (A) is the microphone into which 
the distant confederate talks; (B) are the batteries that furnish current over the 
concealed zvires (C) ; (D) is the transmitting coil concealed in a picture frame; which 
transmits the energy to (E), the receiving coils, that are connected to (F) the 
telephone receiver over the medium's ears. 



without wires as the modern complicated 
radio apparatus, and it worked almost as 
well over a distance of a hundred feet 
or more. The trick is a pretty one and 
would do credit to any magician, but it 
has fallen into the hands of unscrupulous 
psychic performers and consequently, be- 
cause it is used for getting money under 
false representations, it should now be 
exposed. 

With more modern apparatus and the 
pretense of spiritual communication, this 
simple illusion is now deceiving thou- 
sands and defiling the concept of life 
after death. 

Perhaps you who are reading this 
article may attend the seance of a me- 
dium as clever as the woman who 



became nationally famous as a result of 
her work one evening in a western city. 
While she was in the midst of her com- 
munion with the shades of those pres- 
ent, she stopped short. 

"I see a man murdered!" she ex- 
claimed. Then she described a violent 
death scene, giving the name of the man 
and the address in the city where he was 
actually murdered a few minutes before 
she received the "spirit message. ,, The 
newspapers confirmed her statements and 
later spread her fame throughout the 
country. 

From that time on people paid ridicu- 
lous prices for her services — until she 
was exposed. 

The secret of her spiritualistic demon- 
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stration was simple. A radio antenna in 
the sole of her shoe received impulses 
from a transmitting antenna in the rug 
upon which she stood, and conveyed them 
to a sensitive head phone hidden in a 
large bouquet of flowers on her shoulder. 
A reporter had telephoned the news of 
the murder to her confederate behind the 
scenes, who transmitted it by radio tele- 
phone. The receiver concealed in the 
flowers was not loud enough for the 
audience to hear, but when the medium 
leaned her head upon the flowers she 
could hear it distinctly. 

Her feat was a blow she had been aim- 
ing at sceptics for some time. She had 
placed her reporters at police stations, 
hospitals and newspaper offices to wait 
for the news of a death by violence which 
would receive space in the papers. 

You understand this particular type of 
medium now, and are sure you will not 
be fooled — but suppose you should meet 
the statistician-medium? She wears a 
phone over one ear and a complete aerial 
and receiving set is concealed beneath a 
heavy wig, or it is concealed in her hair. 

She stands under a chandelier which 
hides the transmitting antenna, or per- 
haps walks near a picture from which 
the radio waves issue. If she is a good 
radio engineer, she may have a set so 
sensitive that she can place her trans- 
mitting antenna in another room. Your 
name rolls off her tongue, as soon as you 
enter. She tells you all about yourself, 
she seems to know as much about you as 
your intimate friends. 

"Your mother will be here shortly," 
she remarks, casually, although you had 
not told her your mother was dead and 
that she was the one you wished most to 
be near. 

Many a man has fallen a victim of 
such mediums, for he had no way of 
knowing that confederates had looked up 
his history while he was waiting for the 
interview, and telephoned it via radio. 
The medium offers proof that he or she 
has not left the room to receive informa- 
tion, and thereby he gains a few more 



gullible customers for his illicit traffic. 

A few years ago, while gtiing to 
Europe on the Imperatar, I was asked to 
entertain with an informal seance. I had 
for my guests Theodore Roosevelt, Vic- 
tor Herbert and other prominent men. 
Roosevelt wanted to know if I could tell 
him where he spent his last Christmas 
Day. I had a slate with a "spiritual" 
covering, and in a few moments, with the 
slate apparently before their eyes con- 
tinuously, a map appeared upon it, made 
with a dozen colors of chalk. It indi- 
cated the exact spot where he had been 
on the "River of Doubt" and was a dupli- 
cate of the map he intended soon to pub- 
lish in a book. The name of W. T. Stead, 
the English writer lost on the Titanic, 
was signed below the map ; it was recog- 
nized as Stead's own signature. I had 
never seen the map and I was unac- 
quainted with the signature. 

"Is that really spirit writing?" Roose- 
velt asked with deep concern. 

I am sure I could have won his confi- 
dence by this slight test. But I replied: 

"No, I am simply a mysterious enter- 
tainer. Everything I do can be explained 
by natural means as illusions." 

When it is so easy to deceive a highly 
developed mind, it is easier to fool 
ordinary people, and especially those who 
are anxious to believe. 

In many instances self-hypnotism is 
the secret. The medium suggests things, 
catches the mind off guard, and the mo- 
ment after it has been surprised he fol- 
lows up with something else which car- 
ries the intelligence along even against 
the will. 

Radio at present is the greatest aid to 
the fraud mediums, and they are sure to 
take advantage of every new develop- 
ment. I hope that spirits will talk to us 
through radio instruments some day, but 
I will prefer to hear such messages in a 
scientist's laboratory rather than through 
the presentations of unscrupulous me- 
diums. 

If there are mediums who are not 
fraudulent, I have yet to see them. 
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THE GRANDFATHER OF ARC TRANSMITTERS 
This huge arc converter has long been used in trans- Atlantic telegraphy. It employs 
lfOQOK.lV. of power — ranging from 200 to 500 times as much as is used for the new 
type of transmitter described in this article. 
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THE NEW AND COMPACT 

Panel Arc Transmitter" 

By CHARLES R. LENTZ 



THE first arc transmitters designed 
for use on ships were cumbersome 
affairs, as every experienced marine radio 
operator knows. They occupied as much 
space as the first spark transmitters. The 
old arc chambers were designed on a gen- 
erous scale, and with the auxiliary equip- 
ment just about filled the all too limited 



space of the vessel's radio cabin. 

This unwieldy apparatus is now being 
replaced by a new and compact machine 
known as the panel transmitter, which 
can be included in a space 6 feet high on 
a floor space measuring only 24 by 20 
inches for both the 2 K.W. and the 5 
K.W. sizes. 
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This space may include the motor gen- 
erator, but it does not provide for the 
water cooling tank or for the lightning 
switch. 

As the result of practical and persis- 
tent experiment, an apparatus has been 
developed that is automatic in its opera- 
tion; to switch from sending to receiv- 
ing is but a matter of pressing a lever. 

The auxiliaries and motor generator 
are designed for a 110- volt direct current 
supply, the usual source aboard ship, 
while the radio frequency portion is de- 
signed for an average ship antenna that 
has a capacity of approximately .002 
mfd., with an average fundamental wave 
length of 440 meters and a high frequency 
resistance of 6 ohms at 600 meters. 

Four wavelengths can be used by ad- 
justing one switch, the transmitters gen- 
erally being adjusted to 600, 1800, 2100 
and 2400 meters. However, the 2 K.W. 
units have one high wavelength less than 
the 5 K.W., and provision is made for a 
300-meter instead of the 2400. This is 
required by law. 

For receiving with non-oscillating 
equipment, a modulating device is used 
which allows damped wave transmission 
at 300 and at 600 meters. 

As shown in Figure 1, the upper panel 
is confined as far as possible to high fre- 
quency apparatus and leads. The open 
section in the center carries the arc 
chamber, the gas pressure regulator, the 
modulating device, the water pump and 
the carbon rotative mechanism; the two 
latter mechanisms are driven by the same 
motor. The lower control panel contains 
all the low tension and high tension direct 
current devices and leads. 

Figure 2 shows a complete schematic 
wiring diagram of the transmitter and its 
auxiliaries. The ship's mains are brought 
to the panel through the main fused 
switch. 

After the set is wired, and with the 
Send-Receive switch turned to "send," 
operations may proceed as follows : 

1. The motor generator is brought to 



full speed by the automatic starter, 
which is of the current relay type. 

2. The generator field circuit is closed. 

3. The main line (generator) circuit is 
closed. 

4. The water circulating pump and the 
rotating carbon device are started. 

5. The potential coil of the arc striking 
relay operates, closing its secondary 
contacts ; this in turn closes the circuit 
to the arc striking solenoid. 

6. Before the cathode (carbon) is drawn 
in to strike the anode, the starting re- 
sistor is connected in series with the 
arc and with the generator. 

7. As soon as the arc is struck, the hy- 
dro-carbon magnetic needle valve 
automatically operates and the cathode 
slowly draws away from the anode, 
the proper action being regulated by 
an oil dash pot. At the same time the 
current coil of the arc striking relay 
predominates over the potential coil 
and the secondary contacts of the re- 
lay open again, allowing the cathode 
to withdraw from the anode. Again 
the starting resistor is shorted, and 
the arc is allowed to draw full power. 

It is hardly necessary to describe the 
action in the high frequency circuit; the 
arc is of the Poulsen type and has been 
well covered in a number of text books. 

In the 110-volt leads an overload relay 
is provided ; when the current in the cir- 
cuit is abnormal it flows through the cur- 
rent coil of the relay and this draws up 
an armature, breaking the circuit. The 
armature is held by a potential coil and 
cannot be released without disconnecting 
the ship's mains from the panel. 

A relay similar to the overload relay is 
inserted in the generator leads, but in this 
case an overload opens the main line con- 
tactor (solenoid type), and this opens 
the positive side of the generator line. 

The normal full load voltage of the 5 
K.W. unit is 375 volts, variable by a gen- 
erator field rheostat, and the normal full 
load current ranges from 12 to 15 am- 
peres. Meters are provided with read- 
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ings in generator volts and amperes; the 
product of these two readings gives the 
arc input in watts. 

A radio frequency meter ranging from 
0 to 30 amperes for the reading of anten- 
na current is also provided. At 1800 
meters a fair antenna current would be 
18 amperes, assuming a S-ohm high fre- 
quency resistance for the antenna. The 
antenna input would be of approximately 
1620 watts, with an arc efficiency of ap- 
proximately 30 percent. 

The arc chamber is cast in two pieces. 
These are split about one-third of the 
way down, and in them are screwed the 
pole pieces. A watercooling duct of one 
complete turn is cast in the main chamber 
section. 

The field coils are wound in four sec- 
tions, one in the upper portion and three 
in the lower portion. They are wound 
with square cross-section asbestos-cov- 
ered copper wire, and are connected in 



series. Additional insulation in the form 
of empire cloth insulation is provided 
between coils and chamber. 

Connected directly with the chamber, 
and at ground potential, is the cathode, its 
distance from the anode, or arc distance, 
regulated with a control handle. The 
cathode holder can be removed instantly 
from the chamber, and a new carbon may- 
be inserted without tools. 

The anode is, of course, insulated from 
the chamber. It consists of a solid copper 
tip held by a large copper tube. Within 
the large tube is a smaller one, also of 
copper. The water from the cooling sys- 
tem enters through the small tube, plays 
directly on the solid tip and returns 
through the large tube. Then it goes 
through the one-turn duct in the chamber 
back to the cooling tank and from there 
to the circulating pump. During a pe- 
riod of continued use, carbon will col- 
lect in the arc chamber; this may be 
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WILL THIS NEW TYPE OF APPARATUS REPLACE 
THE SPARK TRANSMITTER? 
Diagram of apparatus wiring and picture of the new type of arc transmitter that 
bids fair to replace the troublesome spark transmitter now commonly used for ship- 
to-shore communication. The set can be used on lotv wavelengths and can transmit 
either continuous waves or modulated continuous waves by merely turning a switch. 
The modulated signal has a musical note of a frequency of 400 cycles a second. The 
set is capable of transmission over long distances. 



cleaned out when the anode is removed. 

Hydro-carbon is supplied to the arc 
by vaporizing alcohol; when the alcohol 
drips on the hot electrodes it automatic- 
ally vaporizes. The pressure of the gas 
in the chamber is kept constant auto- 
matically by a regulator that has a dia- 
phragm similar to that in an ordinary gas 
meter, and poppet valves are provided to 
prevent dangerous explosions. It has 
been found that when this gas is supplied 
to the arc it tends to keep the oscillations 
stable and allows the arc to handle a 
greater amount of power. 



Unlike the high-powered arc transmit- 
ter, this set does not emit a "compensating 
wave. ,, Signalling is accomplished by 
switching the anode terminal from an ab- 
sorbing circuit to the antenna circuit, and 
when the key switches the anode lead the 
anode must always be connected with 
either or both of these circuits in order 
to sustain the arc. 

The absorbing circuit consists of a con- 
denser, a resistor, and an iron plate resis- 
tor, the complete circuit having approxi- 
mately the same characteristics as the 
average antenna. 
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THE ORDINARY ARC TRANSMITTER INSTALLATION ON SHIPBOARD 
The apparatus in this case is a 2 K.W. arc transmitter on the U. S. S. Vulcan. 
The cabinet in the lower left corner contains the receiver; all the rest of the 
apparatus scattered about the cabin are the various parts of the arc equipment. Con- 
trast this arrangement with the compact arrangement shown on page 111. 



The iron plate resistor is a variable 
unit, and it is possible to adjust the ab- 
sorbing circuit so that it will draw exactly 
the same input as the antenna circuit. In 
other words, when signalling, the anode 
is first connected to the absorbing circuit 
and then to the antenna circuit ; the arc in- 
put remains constant as indicated by the 
meters. 

The transfer key is of the relay type 
and is remotely controlled by a single 
telegraph key at the operating table. An 
auxiliary handle protrudes through the 
panel so that the transfer key may be 
operated directly by hand in case of an 
emergency. 

To change wavelengths with an arc 
transmitter it is only necessary to vary 
the amount of inductance in series with 



the antenna, or to vary the antenna con- 
stants. In this case the desired change 
is reached by inserting the proper amount 
of inductance in series with the antenna. 
The main inductance consists of a large 
Bakelite-Dilecto tube, wound with a heavy 
Litzendraht wire nearly y% inch in diam- 
eter. The inductance is wound in sections 
and the sections are bank wound. Taps 
are taken off at every section. 

It is apparent that fine wavelength ad- 
justment is not possible when the induc- 
tance is varied by taps in every section, 
so a compensating inductance is provided. 
This consists of one flat spiral of strip 
copper, which can be varied by a handle 
on the front of the panel. 

There is in the wavechange switch a 
total of eight positions for the four wave- 
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lengths, the extra position for each wave- 
length cuts in the compensating induc- 
tance for fine adjustment. 

For example, if the desired wavelength 
is 2,400 meters, the wavechange switch is 
turned to the right "half" portion of 2,400 
meters and the wavelength is measured 
and found to be 2,600 meters. Another 
section of inductance is cut out of the 
main inductance, increasing the frequency 
and the wavelength is then found to be 
2,356 meters. Next, the compensating in- 
ductance is increased and the wavemeter 
read, the frequency decreasing until the 
wavelength is increased to exactly 2,400 
meters. A permanent clip is then substi- 
tuted for the variable contact and that 
contact is used again to adjust the other 
wavelengths. 

To produce damped oscillations a mod- 
ulator system is used. This consists of a 
few turns of heavy Litzendraht wire in 
inductive relation to the main inductance. 
These turns are periodically short-cir- 
cuited by a special commutator which has 
a certain number of bars connected to- 
gether. When current flows through the 
main inductance and these turns are 
shorted, the wavelength is decreased ap- 
proximately 7 l /2 percent. The speed of 
the commutator and the number of com- 
mon bars were selected to give a 400- 
cycle note, while the resulting decrement 
is just enough to provide sharp tuning 



and yet insure being heard when trans- 
mitting. 

If the operator wishes to reduce his 
power when he nears land, he may insert 
a 10-ohm resistance in series with his an- 
tenna, or he may reduce his arc input. 

The water cooling tank has a sight level 
glass and controlling valves, and is usual- 
ly mounted on the bulkhead with a casting 
provided for the purpose. Water con- 
nections are made with a special hot water 
hose, and in winter alcohol is mixed with 
the water to prevent freezing. Of course 
salt water can never be used as it would 
short-circuit the anode to the ground. 

Excellent work has been done with 
these new transmitters. A 5 K.W. unit 
installed at Babylon, N. Y., when radi- 
ating only 8 amperes at 2,100 meters was 
reported by a tug stationed in the harbor 
at Hamilton, Bermuda. The tug had a 
standard Navy receiver with a two-stage 
amplifier and reported that the signals 
were readable ten feet from the phones. 

Another unit installed on the S. S. 
Minnekarda has worked the Cuxhaven 
Station at distances approximating 2000 
miles. Cuxhaven uses a quenched spark 
gap. 

The designers of the improved trans- 
mitter, Messrs. Shoemaker and Farrand, 
have made a distinct and valuable con- 
tribution in the field of nautical communi- 
cation. 



Are There No Ether Waves? 

The now-famous article by the distin- 
guished American physicist, Dr. Charles P. 
Stcinmetz, There Are No Ether Waves 
{which was first published in Popular 
Radio for July, 1922) has stirred up the 
proverbial hornets' nest in scientific circles 
both here and abroad. So seriously has it 
agitated the physicists of England, indeed, 
that they have turned to the greatest living 
English authority on ether to make a reply 
to Dr. Steinmetz — Sir Oliver Lodge, who has 
devoted the larger part of his life to a study 
of this subject. Sir Oliver's response will 
appear in our next issue — NOVEMBER. 
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THIS HOME-MADE COIL COSTS LESS THAN 50 CENTS 
To make this device (sometimes called a "spider-web coir), requires no special tools 
or unusual skill. This article gives complete instructions that every novice can 

understand. 

How to Make a 
Spider- Web Tuner 

The Sixth of a Series of Practical Articles that Tell 
the Amateur How to Build His Own Apparatus 

By A. HYATT VERRILL 



THERE are many forms and types of 
loose-coupled coils and vario- 
couplers. While almost any form will 
serve as a tuning device for ordinary 
sets and while there is comparatively 
little difference in their efficiency if they 
are so arranged that equally fine adjust- 
ments may be made, yet for some types of 
regenerative sets a tuning device with a 
third or tickler coil may be used to good 
advantage. 

To construct an ordinary vario-coupler 
with a rotor as a tickler is not a 
hard task, but the results obtained from 
home made instruments are not always 
all that is desired, largely because they are 
merely makeshift contrivances. 



A type of vario-coupler which gives 
really excellent results, yet at the same 
time is simple and easy to make is com- 
posed of three flat, circular coils known 
as "spider-web" or "pancake" coils. 

No great skill or experience is needed 
to make this and no unusual tools are 
required ; the materials necessary are few 
and inexpensive; indeed, a first-rate 
coupler of this sort may be made at a 
cost of less than two dollars. 

The only tools needed are a screw- 
driver, hack saw, %, and 1/32 inch 
drills, a pair of compasses or dividers 
and a soldering set ; in addition a set of 
screw taps and dies will prove useful. It 
is advisable for anyone who intends to 
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make radio sets or instruments to pur- 
chase a set of taps and dies; they are not 
expensive and they soon pay for them- 
selves many times over, especially if time 
is of any account. 

For materials, you should have binding 
posts (such as may be taken from old 
dry batteries) ; some strip brass J^-inch 
wide, and J^-inch thick; some 1-inch by 
3^-inch brass screw-headed bolts with 
nuts and washers to fit ; a couple of 2-inch 
by J^-inch bolts of the same type; a 
supply of No. 22 or 24 cotton or silk- 
covered copper wire and enough Form- 
ica, Bakelite or other composition sheet 
J^-inch thick to make three discs each 6 
inches in diameter. 

First, draw a circle 6 inches in dia- 
meter on a sheet of heavy white paper or 
thin bristol board or cardboard. With 
your dividers or compasses mark off nine 
equal spaces around the circumference as 
shown in Figure 1. Then, with a straight 
edge, draw lines from each of these 
points to the centre of the circle, as shown 
in Figure 2. Next draw a second circle 
2 inches in diameter as shown in Figure 3. 

Now cut out the large circle and cut a 
slit from each of the marks along the 
radiating lines to the edge of the 2-inch 



circle, as in Figure 4. These slits need 
not be wide; 1/32 of an inch will do. 
Now, using this slotted circle as a tem- 
plate or pattern, place it upon the J^-inch 
sheet of composition sheet and with a 
sharp steel point or a pencil mark the 
outer circumference of the circle and each 
slot upon the composition sheet. Make 
three of these and then with your hack 
saw cut out the discs. If you have any 
difficulty in making good circles don't 
be discouraged, but try making the discs 
nine-sided by cutting straight across from 
one radiating mark to another, as shown 
by the dotted lines in Figure 4. 

When the three discs are cut out, saw 
along each of the marks indicating the 
slots (making a single cut), and finally 
bore a J^-inch hole through the exact 
centre of each disc. Also, bore two 
1/32-inch holes in each — one hole just 
inside the inner end of one of the slots 
and the other hole near the outer cir- 
cumference close to a slot, as indicated 
in Figures 4 and 5. Thread one end of 
the wire through the inner hole on one 
disc, leaving six or eight inches free, 
fasten it with sealing wax and commence 
winding. Wind the wire from the hole 
up through a slot, across one of the 
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"blades" down through the next slot, 
across the next blade, up through the 
next slot, across and down again, and so 
on, as shown in Figure 5, as if you were 
weaving the bottom of a basket. In this 
way the wire, as you wind it on, will 
cross on itself in the slots at every turn, 
as shown in Figure 6. 

Wind on about 30 turns on one disc, 
pass the wire through the small hole near 
the edge, fasten it with sealing wax and 
cut it off so as to leave at least 6 inches 
free. Then proceed to wind the next disc, 
and be sure to wind in the same direction 
as the first; but put about 50 turns on 
this one. Do the same with the third disc, 
putting on 80 turns of wire, and the discs 
are then ready to assemble. But remem- 
ber, when I say 30, 50 or 80 turns I mean 
complete turns; the wire should pass 
the starting point 30, 50 and 80 times. 

There are two ways of assembling 
these coils ; the one you select will depend 



SUPPORT POU 



Pi£7C 



partly upon the way in which it is to be 
mounted and the space it is to occupy and 
partly upon your skill. If the coils are 
mounted or assembled in one way, two 
coils are movable past the third or fixed 
coil in the same plane, whereas, if they 
are mounted in the other way, they move 
back and forth or towards or away from 
the fixed coil. It makes little difference 
which method is used as far as efficiency 
is concerned, although personally I think 
the latter method is a little the better. 
It is a trifle more difficult to mount them 
in this way, however, and they also 
occupy a great deal more space. As the 
first way is the simpler, I will describe it 
first. 

Take a strip of J^-inch by J^-inch brass 
and bend it in the form shown in Figure 
7, making the distance from A to B 3j4 
inches and the distance from B to C about 
1 inch. Bore two ^6-inch holes in this 
short end and another J^-inch hole in the 
opposite end, as illustrated. 

Now secure the disc with the fewest 
turns, or the primary coil, to the end (A) 
of this strip by means of a short J^-inch 
bolt. First slip the bolt through the hole 
in the strip, then screw a nut on tightly, 
then place the coil over the bolt and screw 
a second nut on; then file the bolt end 
down flush with the surface of the second 
nut as shown in Figure 7 C. Secure this 
strip bracket that holds the coil to the 
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panel or other support by means of two 
screws through the holes in the short end, 
as in Figure 7 A. 

Now cut two more strips of the J^-inch 
by J^-inch brass, each A l / 2 inches long, 
and bore a J^-inch hole near one end of 
each strip and a }4-inch hole through the 
other end of each. Fasten the other two 
coils to these strips — one coil to each 
strip — by means of screws and nuts 
through the % -inch holes, exactly as you 
did with the first coil. 

The next step is to mount these two 
movable coils in such a way that they may 
be swung into line with the fixed coil or 
swung away from it at will, as shown in 
Figure 8. The best way to do this is to 
hold one of the coils (the one with SO 



TifiO 

turns of wire), against the primary or 
stationary coil and then mark where the 
34 -inch hole comes on the panel. Then 
do the same with the coil that has 80 
turns and bore holes through the panel 
where marked. As the SO turn or second- 
ary coil must swing between the primary 
and the panel and the tickler or 80 turn 
coil must swing the other side of the 
primary, it will be necessary to provide 
shafts of different lengths for the two. 
These may be long ^-inch bolts secured 
to the strips fastened to the coils by means 
of two nuts (as shown in Figure 7 B), or 
they may be pieces of brass rod soldered 
to the strips. In this case you should place 
a washer both above and below the strip 
and solder washers, shaft and strip at one 
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time. If nuts are used it is also advisable 
to solder them in place so as to avoid any 
chance of their working loose. In fact 
all the nuts used in attaching strips to 
coils or to the panel should be soldered, 
as nuts and screws have a remarkable 
habit of working loose without apparent 
reason. 

After the shaft is fastened to the strip 
it is an easy matter to pass it through the 
panel and arrange two loose washers, one 
on either side of the panel, secured either 
by small cotter-pins, or by soldering the 
washers to the shaft, so that the latter 
cannot move out and in. (See Figure 
7 B) . Then, when the coils are assembled 
in their proper positions, the rods should 
be cut off evenly on the outside of the 
panel and knobs of rubber or Bakelite at- 
tached to them. 

You will find, however, that the weight 
of the coils and strips has a tendency to 
make the coils slip gradually out of posi- 
tion as set, even if the shafts fit tightly in 
the panel. This may be overcome by 
fastening a piece of spring brass to the 
panel and with an oblong hole in it 
through which the shaft passes. Then by 
forcing this down until there is quite a 
bit of pressure upon it and by fastening 
a washer or nut to the shaft against it 
(see Figures 7 D and 11), a steady pres- 



sure will be maintained upon the shaft 
and the coils will stay put. 

The other method of mounting the coils 
is shown in Figures 9, 10 and 11. The 
coils are secured to strips of brass as 
already described, but each strip is twisted 
at right angles near the free end as shown 
in Figures 10 and 11. They are then 
attached to the panel and are mounted 
exactly as described, the only difference 
being that they swing in a different way. 
The details of attaching the coils to the 
strips and of arranging the shafts and 
bearings, as well as the spring tension, 
are so plainly shown in Figure 11 that no 
description or explanation is needed. 

Finally, when the coils are assembled 
lead the end wires to the binding posts, 
using flexible wires for the movable coils ; 
and when you connect the set, follow the 
wiring shown in Figure 12* 

When you first use this type of vario- 
coupler, place the coils so that all are 
in line, turn on the filament until it glows 
properly and adjust the variable con- 
denser until you get the signals. Then 
move the coils slowly — first the secondary 
and last the tickler — until the interference 
disappears" and the sounds you wish to 
hear come in clearly and distinctly. When 
the two coils are entirely away from the 
primary the shortest wavelengths are re- 
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ceived; if all three are brought close 
together the longest wavelengths possible 
for the coils are brought in. In case you 
should find that you cannot tune down 
to the shorter wavelengths you wish to 
hear, you may cut down the wavelength 



by taking a few turns of wire from the 
coils or place a variable condenser in 
series with your aerial. If you do the 
latter you will secure a far greater range 
of wavelengths than by taking off turns 
of wire. 



MAKE YOUR OWN VARIO-COUPLER ! 



In the next issue the author of this series of "How to Make" articles. 
Mr. Verrill, will describe in detail how to build a novel form of 
vario-coupler — a form that is of special interest to amateurs because 
of its peculiar combination of efficiency and simplicity of construction. 






■■■I 
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RADIO AS AN EDUCATIONAL FORCE IN THE SCHOOLS 
It has been well said that "radio is making the United States a nation of scientists." 
Certainly no invention has so stirred the imagination of the American youth, or stimu- 
lated a more wholesome or more extensive study of electricity ana of mechanics; 
even in England, where radio is but little known among amateurs, the subject is being 
taken up in the schools. What the schools are doing with radio will be told in suc- 
ceeding issues of Popular Radio. 



Digitized by 



How the Crystal Detector Detects 

SIMPLE "HOW" ARTICLES FOR THE HECI .\.\ER—.\0. 6 

By LAURENCE M. COCKADAY, R. E 





a photograph nude for Popular Radio 

FIVE OF THE MORE COMMON KINDS OF CRYSTALS 
USED IN RADIO RECEIVING SETS 
No. I is a piece of pyrites; No. 2 is molibdenite ; No. 3 shows three bits of m crystal 
mounted m Woods metal settings for commercial use; No. 4 shows four pieces of 
the familiar galena crystal, and No. 5 is a silicon crystal. 



THE antenna forms the means of 
transmitting energy through space 
without the use of wires; it is also the 
means of collecting this energy at a re- 
ceiving station and reconverting it into 
electricity. The inductance, or coil, and 
the condenser are the means used for tun- 
ing the circuits which are connected to 
the antenna, so that the electric currents 
induced in the antenna may be led 
through these circuits to do work in 
producing some tangible result that may 
be used for signalling. In both radio 
telegraphy and radio telephony this result 
is sound. 

The ordinary telephone receiver is a 
device that will change electricity into 
sound waves. 

"But why," asks the beginner in radio, 
"do we need the detector at all when we 



have such a device as a telephone re- 
ceiver, which is designed for this very 
purpose, to change electric currents into 
sound waves?" 

It is true that this point is hard to 
fathom out by oneself without a little 
study. 

In the first article of this series*, we 
delved a bit into the theory of wave mo- 
tions and learned that sound waves had a 
certain frequency range. If a flexible 
reed were to be started into vibration, 
and the speed of vibration or frequency 
be increased, at first a low note is heard; 
as the frequency is increased this note 
steadily mounts upwards in pitch until it 
becomes a shrill whistle ; finally the note 
becomes so high that we can no longer 
hear it. In other words, the tone goes up 



• Sec Popular Radio for May, 1922. 
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beyond the range of detection by the hu- 
man ear. 

The telephone receiver is designed to 
work on frequencies that the ear can 
detect. Like the human ear, its diaphragm 
will not respond to vibrations that are 
too high in frequency. Even if a special 
receiver were to be designed that would 
respond to these frequencies, we would- 
not have solved our problem, for the 
ear would not detect them. 

The electric currents that are used in 
radio are of a very high frequency — as 
many as millions a second. Now we see 
that this is the reason that they would 
not work the receivers in a radio set, and 
some other device would have to be used 
to lower the frequency of these currents 
before they could be used to energize 
the receivers and produce audible sounds. 

The telephones used for radio recep- 
tion are generally designed to operate 
with maximum efficiency at a frequency 
of about 800 cycles a second ; if a current 



of a frequency of over several thousand 
a second is led through the windings, 
they produce no sounds, as the diaphragm 
cannot move quick enough. 

The diagram, Figure A, shows a series 
of high-frequency electrical oscillations 
such as are used in radio telegraphy. 
Notice that these follow each other, re- 
versing direction after each impulse ; first 
an impulse in one direction (numbered 
1) which we may call a positive impulse, 
and then an impulse in a reverse direction 
(numbered 2) which is a negative im- 
pulse. These follow each other in such 
rapid succession that if they passed 
through the telephone they would pro- 
duce no results, for before the diaphragm 
would have time to get started into motion 
in one direction, the second opposite im- 
pulse would be tending to prevent its mo- 
tion, and so on indefinitely. 

Here is where the detector comes to 
the rescue. 

It was discovered some time ago that 
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RADIO IMPULSES BEFORE AND AFTER RECTIFICATION 
The top diagram, A, shows incoming high-frequency impulses before they are recti- 
fied, and the lower diagram, B, shows the same impulses af ter they have been rectified 
by the crystal. Note that only the impulses in one direction remain; the others arc 

choked back. 
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certain mineral crystals offered a great 
resistance to electric currents when these 
currents were led through them in one 
direction, but offered small resistance to 
currents that flowed through them in the 
opposite direction. This action is some- 
what similar to the action that takes place 
in the valve of an automobile tire. Air 
may be pumped into the tire through the 
valve, but air may not pass out of the 
tire through the valve. The air may pass 
in one direction through the valve. 

Somewhat the same thing happens with 
the crystal detector. The electric cur- 
rents may pass in the one direction, but 
not in the other. 

If a high frequency current such as 
shown in Figure A should be led through 
a crystal of this kind, only one-half the 
impulses would get through; those that 
flow in one direction would pass while 
those that flow in the other would not. 
This would allow a series of positive im- 
pulses (1, 3, 5, 7 and upward) to flow 
through the telephones, as shown in Fig- 
ure B. These impulses flowing through 
the telephones in such rapid succession, 
and all of the same polarity, would act on 
the diaphragm as one large impulse such 
as indicated by the dotted line in Figure 
B. This impulse, extending over a much 
greater time than the smaller period im- 
pulses, would pull the diaphragm in one 
direction and this would make one single 
sound impulse. If a series of high fre- 
quency oscillations are generated in groups 
of a definite audio frequency at a distant 
transmitter and are received and "recti- 



fied" by the crystal as thus described, they 
will reproduce the same sounds in the 
receiving telephones as those produced 
at the transmitter. In this way the crys- 
tal prepares the received energy so that it 
can be used to work the telephones and 
our present day telegraphy and telephony 
is thus made possible. 

Unfortunately, however, crystals do not 
have this rectifying quality throughout 
the entire surface; they have it only in 
spots, and it sometimes is an aggravating 
task to find the sensitive spot. For this 
purpose the crystal is usually mounted in 
a metallic cup, which is connected to a 
binding post ; and a spring wire attached 
to an exploring arm, which is mounted on 
a universal joint, is used for finding the 
sensitive spot on the crystal. This arm 
is connected to another binding post. A 
detector stand of this type is shown in 
Figure C. 

The knob on the end of the arm is 
slowly wiggled around until the spring 
point comes into contact with a sensitive 
spot on the crystal, when signals will be 
heard in the telephones — providing, of 
course, that some station is sending and 
the receiving apparatus is tuned to the 
particular wavelength that the station is 
sending out on. When we are trying to 
"set" or "adjust" our detector, if our set 
is not tuned to any other station's trans- 
mitting wavelength, we would never know 
if the detector were in adjustment or not. 

A device which is of great help in ad- 
justing a detector is known as a buzzer 
test, and this consists of a high tone buz- 




THE ORDINARY CRYSTAL DETECTOR 
Figure C: The type of detectors generally known to radio amateurs. It consists of a 
cup for holding the crystal and an adjustable arm and spiral spring for finding the 

sensitive spot. 
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zer connected in series with a dry battery 
and a push button. When this device is 
connected up (as shown in Figure D) 
with a receiving set that employs a tun- 
ing device (in this case a loose coupler, 
P and S) and a crystal detector and a 
pair of telephones, and the push-button is 
held down with one hand while the de- 
tector is adjusted with the other until the 
buzz is heard distinctly in the telephones, 
the detector is set without bothering about 
tuning for any outside signals ; when thus 
set, the push-button may be released and 
the set be tuned with the assurance that 
if any one is sending within range of the 
receiver his signals will be heard. 




Figure D: This diagram illustrates the 
means of facilitating the adjustment of 
the detector by means of a buzzer set, in 
this case attached to the ordinary loosely- 
coupled crystal receiver. 

There are numerous crystals that pos- 
sess these rectifying characteristics to a 
greater or lesser degree, and these may 
be obtained at almost any of the regular 
radio stores. 

Thus we can readily see that the de- 
tector is necessary in a receiving set after 
all, and can more fully understand what 
we are accomplishing when we adjust the 
little spring on our set that sometimes 
causes us so much worry and sometimes 
brings forth bursts of heated language. 

In the next article we will take up the 
study of the vacuum tube as a detector, 
and point out its points of superiority 
over the crystal. 



How to Perform Tricks with 
High Frequency Current 

DO you know that you can send a 
million volts through your body with- 
out injury — provided you use a low 
current f How to entertain your 
friends with spectacular but harmless 
demonstrations of the phenomena of 
electricity will be tola in Popular 
Radio — in a near issue. 
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TWO BAKEUTE SHEETS 



HEXAGOM NUT 



BRASS MACHINE SCREW 



YOU CAN MAKE ONE IN A FEW 
MINUTES 

And all you need are the few bits of mat, al 
specified, costing but a few cents. 



How to Make Your Own 
Grid Condenser 



By RICHARD LORD 



ONE of the most important parts of a 
receiving set — and one that is usu- 
ally neglected by the amateur who builds 
his own set — is the grid condenser. The 
usual practice is to build the rest of the 
set, the vario coupler and the variome- 
ters; mount the rheostats and tube sock- 
ets, and then look around for some tin- 
foil and waxed paper. The tinfoil is 
usually cut into a couple of square pieces 
of almost any size that the builder hap- 
pens to prefer at that instant. A hurry 
up job is then done in the insulation of 



the two pieces of tinfoil with a sheet of 
the waxed paper, and two wires joined 
to the two plates ; the so-called "grid con- 
denser" is then stuck into the set to see 
how it works. If any signals are heard 
the builder considers himself lucky. If, 
on the other hand, nothing at all is heard, 
he tries again and makes another con- 
denser, hoping for better luck next time. 

All the luck or element of chance may 
be taken out of the process of making a 
grid condenser by following the direc- 
tions here given; the builder will then 
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have a grid condenser that cannot be im- 
proved upon even if he were to buy one 
in a store. 

Obtain a strip of thin copper, about 
three mills thick, and cut two strips 2 
inches long and % inch wide. Then get 
a piece of mica sheet and split it to a 
thickness of approximately .002 (two 
one-thousandths) of an inch. Any ma- 
chine shop will be glad to measure the 
mica for you with a micrometer and will 
help you split it to get the right thickness 
for a small sum. 

Cut the sheet to a size of wide 
by 2 inches long. Then obtain two pieces 
of sheet bakelite % inch thick, and cut 



it into two sheets of the same area as the 
mica sheet. Next obtain two 8-32 brass 
machine screws, round headed, and four 
nuts and washers to fit. 

The next job is to assemble the parts 
properly. Place the sheet of mica be- 
tween the two sheets of bakelite and bore 
two holes large enough to pass the two 
screws so that they fit snugly in the 
holes. 

The holes should be bored through all 
the sheets at once and should be spaced 

inch from each end of the sheets. The 
mica is then taken out from between the 
two sheets of bakelite and the two strips 
of copper are placed one on each side of 
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FIGURE 1 (at top) 

How the copper sheets should be 
placed — one sheet on each side of 
the mica. 



FIGURE 2 

The various parts of the con- 
denser in position for assembling; 
the bottom picture shows the 
completed product. 



V 



o BPHELfTE SHEET o 



MACH/NE SCREW 
WPSHER 






Digitized by 



Google 



126 



POPULAR RADIO 



the mica. One-half inch of the copper 
strips sticking out beyond the mica 
leaves the two sheets of copper overlap- 
ping one inch in the middle, but separated 
by the mica as shown in Figure 1. Place 
the two sheets of bakelite carefully, one 
on each side of the other parts and bend 
the two flaps of copper over on one side, 
and, while holding them in a clamp, bore 
the holes so that the screws can be in- 
serted through the whole and the nuts 
and washers tightened down so that the 
condenser will be properly held together. 



In this way the two outside strips of cop- 
per make contact with the two screws 
which act as terminals. 

The parts about to be assembled, and 
the complete condenser are shown in Fig- 
ure 2. 

After the condenser is assembled, 
fasten two wires, one to each terminal, 
by screwing down an additional nut on 
each terminal. 

The condenser may be made moisture- 
proof by immersing it in a bath of melted 
paraffine. Do not use any solder or sold- 
ering flux on the condenser. 



DON'TS 



Don't try to transmit without a license. 

Don't forget that tube sets are far 

more efficient than crystal sets. 

* * * 

Don't handle the crystals of your set. 

Don't try to get a fine adjustment 
while touching the detector with bare 
hands. 

Don't fail to make good connections. 

Don't forget to scrape off the insula- 
tion and have wires bright before making 
connections. 

Don't cover joints with adhesive tape ; 
use "spaghetti* or varnish cambric tubing 
wherever possible. 

Don't oil any portion of a set. 

Don't blame your set until you are 
sure it is not your fault that something is 
wrong. 

♦ * 

Don't be discouraged if the first galena 
crystal you try is not very sensitive. Try 
a number of pieces. 



Don't connect the lightning-switch to 
an inside ground. 

* * 

Don't use iron for an aerial. 

Don't forget to keep the aerial and 
lead-in insulated from all other objects. 

Don't expect to get good results with 
an aerial less than 100 feet long or low 
down among other buildings. 

* * 

Don't run your aerial parallel with 
electrical wires, elevated tracks or steel 
bridges. 

Don't forget that a good ground is 
necessary. 

Don't try to use your instruments just 
before, just after, or during a thunder 
storm. 

Don't rush blindly at the set and turn 
knobs and handles hit or miss if any- 
thing goes wrong. Be calm and patient 
and go slowly. Haste makes waste in 
radio as in all things.. 
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THE KEY AND ITS INVENTOR 
H. E. Hallborg, who is shown above, shares 
the honor of inventing this practical little time- 
saver with H. R. Miller— both of the Navy 
Department, 

AN automatic break-key, designed by 
jl\ H. R. Miller and H. E. Hallborg, 
radio engineers of the Bureau of Engi- 
neering, United States Navy Department, 
greatly simplifies the interception of am- 
plified wireless signals when messages are 
being transmitted and received aboard 
sea-going vessels. The radio operator, by 
the use of this new break-key, can inter- 
rupt the progress of a message at any time 
and ask the sender to repeat a word or 
sentence without waiting until the entire 
message has been sent. This interrupt- 
ing mechanism switches from transmit- 
ting to receiving by the use of a novel 
break-key. The use of a break-key with 
a crystal detector has been found imprac- 
tical, and the vacuum tube detector has 
been even more defiant until the radio 
engineers of the Navy Department 
pledged themselves to patient research. 

The radio operator's head telephone 
winding is normally energized by both 
a constant direct current flowing in the 



An Ingenious 
"Break-in Key" 

A New Time-Saving Device 
That Enables the Operator at 
the Transmitting Station To 
Listen-In On the Receiving 
Station While He Is Carrying 
on Communication 



By S. R. WINTERS 



plate circuit and by the signal current 
pulses of audio frequency. The latter 
are relatively feeble when produced by 
distant signal, but exceedingly strong 
when having their origin in the local 
transmitter. Hence, solution of the 
problem resolved itself in a search of 
means for shunting out of the phones, 
the heavy artillery of the impulses of 
local sending, and a removal of the shunt- 
ing device without affecting the constant 
plate current of the tube. Achievement 
of this condition, it was agreed, would 
make the head telephone immediately re- 
sponsive for reception. 

A low reactance telephone shunting 
condenser offered a simple and effective 
solution. The scientific reasoning leading 
up to this conclusion follows: The nor- 
mal frequency of a signal is from 500 
to 1,000 impulses to the second. A con- 
denser of two microfarads capacity has 
a reactance of 500 cycles of 159 ohms. 
The reactance of a pair of head tele- 
phones to a like frequency approximates 
22,000 ohms. Consequently, the condenser 
shunt deprives the telephones of 99.3 per- 
cent of its pulse current and even the 
powerful radiation of the local transmit- 
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ter is rendered inaudible. At the same 
time, the condenser shunt exercises no in- 
fluence upon the steady plate current of 
the tube, since a condenser forms an 
open circuit to direct current. The plate 
current is, therefore, susceptible to im- 
pression by the distant signal voltage at 
once after the local radiation is cut off 
and the telephone shunting condenser re- 
moved. Decrease in the telephone 
shunt capacity value permits the radio 
operator to hear his own sending to any 
audibility desired. 

The new break-key involves the use 
of at least three sets of contacts; a pair 
to control the transmitting equipment, 
another pair to shunt the local radiation 
out of the receiving equipment, and still 
another pair to shunt the telephones. 

This method of breaking in is of prac- 




tical application and is noiseless and posi- 
tive even when functioning with am- will be handled with the same facility and 
plified radio signals. In actual use the certainty on the waters as on land. The 
telephone shunting condenser contact is troublesome task of changing the antenna 
closed first, the receiver contact is next switch from the sending to the receiving 
in order, and the antenna contact is last, position is no longer necessary. 
The contacts are opened in the reverse The break-key has long been a common 
order. word with sea-going radio operators, 
Breaking in with four stages of audio although the prevailing arrangement 
frequency amplification is feasible with hardly justified the term. When radio- 
this system. The Hallborg-Miller prog- telegraphy and radio-telephony were 
eny has been installed on two dozen ves- popularly represented as an antenna, a 
sels, and will soon be readily available sending key, an open spark gap, and the 
for commercial use. crackling on board ship when a message 
The electrical connections of the was in progress, the radio operator 
newly-devised radio interruption system clamored for a successful break-key. He 
in an alternating current tube transmitter was usually recruited from the railroad 
circuit with receiver arranged for two telegraph station or commercial land-wire 
stages of audio frequency amplification telegraph staff, and was picturesquely 
are explained in Figure 1. The hand described as a brass pounder, 
break-key is so constructed as to be fitted His previous experience had made him 
with adjustable timing screws. The key a master of the simplex, duplex, and 
is equipped with balance springs, a pro- quadruplex forms of communication. He 
vision serving to neutralize the inertia complained when compelled to operate 
of the auxiliary contactors. The operator a switch necessitating a change from send- 
is thus relieved of undue fatigue when ing to receiving positions a score or more 
fingering the key. times while clearing traffic of a few 
It is not unreasonable to expect that hundred words. The "brass pounder" 
with the universal application of this de- found himself possessed with the insati- 
vice to ocean-traveling vessels that radio able wish to "break" the wireless sending 
communication and its traffic burdens operator when a letter or word or two 
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TELEPHONE SHUNT CONDENSER CONTACT 
B- RECE/fER SHUNT/NG CONTACT 
C- A. C POWER SUPPL Y CONTACT 

T/H/NG- CONTACT CLOS/NG ORDER ABC 
CONTACT OPEN/NO ORDER CBA 




THE CIRCUIT USED WITH THE "BREAK KEY" 
This is the hook-up employed for connecting an alternating current modulated C. W. 
transmitter and a two-stage audio frequency amplifier and receiver by means of the 
special break key. A straight C. W. transmitter and a regenerative receiver may be 

similarly connected. 



was brought into question as to its correct 
reception. 

The multiplied troubles of the radio 
operator on board ship, and persistent 
complaints to the superintendent, have 
hurried the development of the break- 
key. The name was a misfit for the early 
devices with their multitude of levers, 
wires and contacts. The delicacy of the 
equipment was responsible for periodic 
instruction from the company engineers 
not to tamper with the outfit. 

The "gadget," as it was disrespectfully 
called, sputtered and flashed at the con- 



tacts, and the noises circulating in the 
telephones further tried the patience of 
the operator. Messages were received 
with uncertainty and traffic was frequently 
congested. 

Such is the story of the break-key as 
applied in the day of the supremacy of 
the crystal detector. The vacuum tube 
detector and multi-stage vacuum tube am- 
plifier further aggravated the trouble. 
The recent invention, however, promises 
in theory to help the radio operator, 
whose duties are constantly increasing as 
the radio art develops. 



How to Add a Tube to Your 
Crystal Receiving Set 

So widespread has become the interest of radio fans in the hand-made 
crystal receiving set which was developed last spring by the Bureau of 
Standards in Washington (and described in detail in the May issue of 
Popular Radio) that a demand has been created for information for im- 
proving and developing this apparatus. So Uncle Sam has just produced 
another set of specifications that tells how to substitute a tube detector for 
the crystal detector. They will be published with special diagrams and 
photographs made especially for Popular Radio— in next month's issue. 
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THE EAR OF A MILLION LISTENERS 
Suspended twenty-five feet above the ground and about the same distance in 
front of the concert platform, this microphone (actually only four inches in 
diameter and four inches long), served to transmit the music over an area estimated 
at over 2jooojooo square miles. 

The Radio Symphony 

How the Music of a Great Orchestra Was Played in 
One State, Broadcast from Another State and Brought 
Within the Hearing of the People of Half a Continent 

ON page 83 of this issue of Popular Radio General Squier writes, in referring 
to the coming influence of broadcasting upon civilization: "Soon we will be 
measuring culture by watts." 

The General's prophecy had hardly been written when a significant demon- 
stration was made of the possibilities that are rapidly being developed for bringing 
the world's greatest music to the world's greatest audience — the radio fans of 
America. For the first time in history the music of one of the greatest of orchestras, 
the New York Philharmonic, of eighty-five pieces, was transmitted by special wire 
from the City College Stadium in. New York to a distant broadcasting station and sent 
out by radio to probably the biggest number of auditors that have ever listened 
in on a musical program. Remarkable as this experiment proved to be in itself, 
it is still more remarkable in what it presages. No longer is it inconceivable that 
the world's best music and the world's foremost citizens may literally be brought 
to the Little Red School House, even in the remote wilderness. Shortly culture 
may indeed be "measured by watts." 

This enterprise was initiated by Popular Radio in accord with its policy not 
only to serve the interests of the radio fans of this country but also to demonstrate 
the possibilities of extending radio into larger fields of public usefulness and thus 
serve the cause of humanity. 
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THE world's greatest concerts, lit- 
erally the "greatest" both in the size 
of the audiences and in the size of the 
orchestra, were held for five eventful 
evenings, August 11th, 13th, 14th, 15th 
and 16th, 1922, at— 

At this point the reporter pauses. Or- 
dinarily he would have written "at the 
City College Stadium in New York." 
But that would be only a fifteenth or a 
thirtieth of the truth — possibly only a 
hundredth of the truth. For while the 
great New York Philharmonic orchestra 
(considered by many the best in this coun- 
try if not in the world) was playing at the 
Stadium, only an average of 7,000 per- 
sons were at that point at one time. 
Many times that number, just how many 
is a matter of conjecture, were scattered 
throughout this country, Canada, Cuba, 
possibly Mexico, and on ships more than 
half way across the Atlantic. For these 
concerts were broadcast from one of the 
most powerful and most popular broad- 
casting stations in the world, the famous 



WJZ, located at Newark, New Jersey. 

It is no small satisfaction that Popu- 
lar Radio feels in having initiated this 
enterprise and made possible a memor- 
able and historical musical treat to the 
radio fans within an area conservatively 
estimated at 2,000,000 square miles. 

The broadcasting of these concerts 
marks three notable achievements in the 
field of both music and radio: 

First; it was the first time that the 
music of a great New. York orchestra 
had ever been broadcast, or indeed the 
first time that any great symphony 
orchestra had ever been thus brought 
within the range of radio amateurs of 
any considerable part of the country; 

Second; it was the first time that any 
outdoor symphony concert had ever been 
broadcast ; 

Third; it was the first time that sym- 
phony concerts had ever been transmitted 
by wire from the concert platform to a 
distant broadcasting station and sent out 
in its entirety through space. 




From a photograph made for Popular Radio 



THE WIRE THAT CARRIED THE MUSIC 
From the concert platform, the special telephone wire connected with the Audubon 
telephone exchange, whence it extended to the broadcasting station in Newark. 
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) by Pop u lab Radio. Inc. 

The GREATEST AUDIENCE EVER ASSEMBLED AT ONE CONCERT— 
The night of August 16th, 1922, will go down as memorable in the history of both 
radio and of music. On that occasion about 15,000 persons 1 crowded into the Stadium 
of the College of the City of New York to hear the New York Philharmonic 
orchestra play a Tchaikowski-Wogner-Liszt program. 
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Photo by Drucker & Baltes Co., Nwr York 

—AND THE GREATEST CONCERT EVER BROADCAST BY RADIO 
The music was transmitted by special wire from the concert platform by means of a 
microphone and sent out from WJZ to an audience estimated at 1,000,000 — possibly 
a hundred times as many persons as appear in this remarkable flashlight, the largest 
outdoor flashlight ever made. 
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The plan for this unique undertaking 
was first proposed to the Stadium Con- 
certs executives (Adolph Lewisohn, the 
donor of the Stadium in which the con- 
certs were given, Arthur Judson, the 
manager of the series, and Cromwell 
Childe) by Kendall Banning, Editor 




From s photograph made for Popular Radio 



GETTING A LINE ON THE PHIL- 
HARMONIC ORCHESTRA 
During the outdoor rehearsals on Thursday 
morning, August 10th, the telephone engineer 
completed the installation of the special tele- 
phone line. On the left is Dr. E. E. Free, and 
on the right Laurence Af. Cockaday, both of 
the technical staff of Popular Radio. 



of Popular Radio. These gentlemen 
promptly seized upon the idea as a means 
of rendering a public service of a unique 
character. They realized that even if the 
Stadium was packed to the doors with 
standees, it could hold only a little more 
than 10,000 persons. Only ten thousand 
could hear at one time the noblest of 
symphony music, superbly played. But 
with the aid of radio the same program, 
with all its cadences, all its tones, all its 
beauties of musical imagery, might be 
listened to by tens and possibly hundreds 
of thousands, sent through space over an 
area that comprised practically all the 
country east of the Mississippi River, the 
eastern part of Canada, and that part of 
the Atlantic that is included within a 
radius of 1,500 miles. In other words, 
the Stadium audiences could be multi- 
plied perhaps fifty-fold. 

It was too good an opportunity to be 
disregarded. The Westinghouse Elec- 
tric & Manufacturing Company, which 
operates station WJZ, was consulted; so 
were the executives of the American 
Telephone and Telegraph Company. 
Radio engineers of both companies were 
called in to study the many technical 
problems involved. The Westinghouse 
radio experts agreed with the technical 
staff of Popular Radio that the experi- 
ment would be successful ; the experts of 
the telephone company did not. Even- 
tually, however, a special wire was put 
in and leased for the period of the con- 
certs and the test was made — with results 
that are now a matter of radio history. 

Radio equipment was installed that 
made possible the distribution of the 
Stadium concerts over a territory that 
represents a population of about 75,000,- 
000 people, operating receiving sets 
roughly estimated at about 500,000. 

The music of the New York Philhar- 
monic orchestra was recorded by a spe- 
cial type of microphone developed by the 
Westinghouse Company. For the bene- 
fit of the uninitiated, it may be explained 
that this device, in appearance a small 
black cylinder, 4 inches long and 4 inches 
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From t photograph made for Popttlab Radio 

THE MEN BEHIND THE RADIO GUNS 
At the left is William van Hoogstratcn, ivho conducted the orchestra; in the center 
is Adolph Lewisohn, who not only gave the Stadium, but served' as a patron of the 
concert series; at the right is Kendall Banning, editor of Popular Radio, who 
initiated the broadcasting project 



in diameter, was suspended in view of 
the audience about 25 feet in front of 
the platform and about 25 feet high. It 
was supplemented by a second micro- 
phone located just in front of the or- 
chestra leader's platform for the purpose 
of recording the soloists. These micro- 
phones converted the music (as well as 
the applause that followed) into an elec- 
tric current of strength and character that 
varied in accordance with the character 
of the sound waves that impinged upon 
the diaphragm. 

This current was then transmitted over 
the special wire leased from the tele- 
phone company. The wire extended 
through the various telephone exchanges 
to the famous broadcasting station WJZ 
at Newark, New Jersey — a distance of 
25 miles from the Stadium. At the 



broadcasting station the electric current 
was amplified by means of special 
vacuum tube circuits; the amplified cur- 
rent was then impressed upon the modu- 
lator tubes of the transmitting sat. These 
modulator tubes in turn varied the output 
of the radio transmitter in accordance 
with the same sound waves that were 
impressed upon the microphones at the 
Stadium. The music thus broadcast 
could be picked up by any radio receiv- 
ing set that tuned in to the prescribed 
wavelength of 360 meters. 

How many persons listened in on these 
concerts will never be known. Some 
estimates have run over a million. 
Steamship companies on the seaboard 
and on the Great Lakes were notified in 
time to tune in at the prescribed hours 
and thus permit their passengers to 
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participate in the event. Hotels did the 
same. The Astor Hotel in New York, to 
cite but one example, installed a receiver 
on its roof and dispensed with its own 
orchestra entirely on that occasion. Boy 
scout camps throughout the East tuned 
in on the advice of their general direc- 
tor, and amateurs generally recorded the 
experiment with something more than 
the usual interest, for it was a significant 
step in the history of broadcasting — and 
a step taken at a time when the future 
of broadcasting is still undetermined and 
fraught with uncertainties. It is perhaps 
worth more than passing notice that the 
first number on the first night's program 
to be heard in its entirety was, aptly 
enough, the gorgeous Symphonic Poem 
No. 2 of Saint-Saens, "Phaeton" — 
the surname of the mythical sun god 
Helos, in which all radiant energy has its 
source. 

The significance of these concerts was 
not lost upon the press of the country. 
"Cities which have no symphony or- 



chestra of their own cannot hope for an 
opportunity to hear the greater organiza- 
tions except at long intervals," observes 
the Philadelphia Public Ledger editori- 
ally. "This makes such a procedure as 
that of the New York Philharmonic the 
more welcome. Many wireless programs 
have been of the frivolous, frothy order, 
with the appetite of the devotees of jazz 
in mind. Here is an encouraging pros- 
pect of better things and an important aid 
toward an educated public appreciation of 
the best in music. When Sienkiewicz as 
a young man visited America he said he 
could find no music but that of the dance 
and a few lyric insipidities. There was 
nothing of Beethoven and the patriarchs 
— or even of the best of the moderns. 
How different would be the report if 
made today ! Mechanical agencies of re- 
production have vastly extended and in- 
tensified the personal effort of the artist. 
Never in musical history have artists, 
singly or in groups, had such a chance to 
be widely heard as they have today." 




HOW THE CONCERTS REACHED WJZ 
This diagram illustrates how the music was transmitted from the Stadium of the 
College of the City of New York to Newark — passing through four telephone 
exchanges (and under the Hudson River) on its historic journey across the State 

boundary line. 
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From a photograph mado for Popular Radio 

INSTALLING THE MICROPHONE AND THE AMPLIFYING APPARATUS 
The microphone mounted on the adjustable stand (at the right) was used for 
recording the soloists; on such occasions the microphone suspended above the 
orchestra was not employed. The amplifiying apparatus was located on the plat' 
form during the concerts. It was in charge of Harry Hitler, who is here shown 
making the preliminary adjustments. The installation was made by William Frazier, 
the W estinghouse expert on modulation. 

The New York Evening Mail, always 
a champion of good music, stated edi- 
torially: 

"Last night was sent into the air con- 
cert at the Stadium of the City of New 
York. Over a thousand miles of land 
and sea the Symphony program rendered 
by a great orchestra was flashed and per- 
haps a million people enjoyed its har- 
monies. They were the people who were 
prepared to receive it. The notes of the 
symphony were there for all within the 
radius of a thousand miles, but only those 
who had the proper equipment were con- 
scious of them. ... It may not be 
beyond the bounds of possibility that man 
is on the way to the development of the 
senses that will open up boundless fields 
of adventure and delight." 

For the success of this undertaking 
the gratitude of the radio fans is due in 



generous measure to the efforts of Mr. 
Charles B. Popenoe, who has charge of 
the WJZ programs and who lent his 
prompt and enthusiastic help to the proj- 
ect from the first ; to Mr. Walter S. Gif- 
ford, Vice-President of the American 
Telegraph and Telephone Company, 
through whose timely participation the 
necessary telephone equipment and ser- 
vice was obtained; to the management 
of the Stadium Concerts; to Dr. W. H. 
Easton; to the distinguished conductor, 
Willem van Hoogstraten, to the mem- 
bers of the Philharmonic orchestra, and 
to the soloists, whose interest in the 
enterprise did much to make it the notable 
success that it proved to be. They have 
the satisfaction of knowing that their con- 
certs were probably heard by a larger 
audience than ever listened to a concert 
before in all the history of music. 
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To get the best results out of your de- 
tector tube you should use a variable 
"B" battery. 

♦ * * 

When your set fails to receive, first 
make sure that you have your antenna 
"on" and all connections correct and tight 
and your tubes lit up, before tearing 
down your set to find the trouble. Some- 
times it is some minor fault, such as a 

loose connection. 

* * * 

Crystal detectors are easily knocked 
out of adjustment if some one bumps 
into the table upon which the radio ap- 
paratus rests; sometimes the vibrations 
of the building, caused by walking across 
the floor, shakes the apparatus. Many 
an amateur has been inconvenienced when 
the crystal has suddenly been thrown out 
of adjustment, by any one of these 
causes, in the middle of some interesting 
communication. This trouble may be 
reduced if not avoided by standing the 
receiving cabinet on a sheet of thick felt. 
The felt takes up the jars that affect 
the detector and knock it out of adjust- 
ment. 

* * * 

To get all the fun and enjoyment out 
of radio, one should by all means obtain 
a buzzer practice set and learn the code. 
If a person goes to a foreign country to 
live, he will not be satisfied to talk to peo- 
ple who speak only his own language, 
but will also want to be able to understand 
what other people are saying in the 
language of the foreign country. If he 
will devote a small time each day to learn- 



ing the new language, he will soon be able 
to speak well enough to make himself 
understood and to understand what 
others are saying, so that he will make 
new friends and get a better understand- 
ing of what is going on around him. 

Learning the radio code will do the 
same thing for you and let you "in" on 
radio as you never would be without this 
knowledge. Fifteen minutes a day with 
a friend who is sending to you will ac- 
complish results that you would hardly 
believe possible. Buy a buzzer practice 
set; it consists of a buzzer, a telegraph 

key, and a battery. 

♦ ♦ * 

It is better to have a separate rheostat 
for every tube in a receiving set, because 
you may desire to use different makes of 
tubes and with only one rheostat for two 
tubes or more, the tubes may not match 
up; seme will burn too dimly and some 
too brightly. Even if the same kind of 
tubes are used throughout, the filament 
adjustment of all the tubes is not always 
uniform. 

* * * 

For winding coils to be used for short 
wavelength reception, ordinary solid cop- 
per wire covered with a suitable cotton 
or silk covering will be found to be just 
as efficient as the most expensive multi- 
strand wire, such as Litzendracht wire. 
On the higher wavelengths the multi- 
strand insulated wire will be found to 
possess a lower high-frequency resistance. 
This will be found to be true on wave- 
length about 3000 meters ; but below this 
wavelength the solid wire may be used 



Digitized by 



POPULAR RADIO 



139 



with results that compare favorably with 
the other wire. 

* * * 

A wavemeter is a device for measur- 
ing the wavelength of either a signal 
which is being transmitted from a sta- 
tion or which is being received at the 
station where it is in use. It consists 
essentially of an inductance or coil (or 
a number of coils for different wave- 
length ranges) across which is connected 
a variable condenser. When the vari- 
able condenser is rotated the capacity of 
the condenser changes, thus varying the 
frequency to which the circuit will re- 
spond. If we know the frequency to 
which the different settings of the con- 
denser will correspond, we can easily find 
out the wavelength that corresponds to 
that frequency from a table of frequency 
and wavelength. Most wavemeters have 
a switch which permits the wavemeter 
to be used for determining the wave- 
length of either a transmitted or a re- 
ceived signal. 

The use first mentioned is for tuning a 
transmitting set and the second use is for 
finding out the wavelength of another sta- 
tion which is sending at the time. A dia- 
gram of connections is shown in Figure 1. 

* * * 

When tne switch is thrown for deter- 
mining the wavelength of the trans- 
mitting apparatus in the station, the 
wavemeter is really, in effect, a small re- 



ceiving set without any antenna circuit. 
A crystal detector is used and when the 
wavemeter is placed somewhere near the 
coils of the transmitter, the wavemeter 
may be tuned by rotating the variable con- 
denser till the signal is heard loudest in 
the telephones. When this is done, the 
wavemeter has been tuned to the same 
wavelength as the transmitter and this 
wavelength may be read directly off the 
calibrated scale of the variable condenser, 
which is calibrated in meters. In this 
way the operator may be sure that he is 
sending out signals of a wavelength that 

it is lawful for him to use. 

* * # 

When the switch of a wavemeter is 
thrown for determination of the wave- 
length of a distant transmitter whose 
signals are being received, a buzzer is con- 
nected into the circuit and the telephones 
and crystal detector are disconnected. 
The wavemeter in this state becomes a 
small transmitting set and the coil of the 
wavemeter is placed in inductive relation 
to the coils of the receiving set in the 
station. The receiver is then tuned in 
the usual manner to the wavelength of 
the incoming signal, and then the buzzer 
in the wavemeter is set into operation 
by pressing a button on the wavemeter. 
This starts the miniature transmitter in 
the wavemeter sending out a feeble wave. 
The variable condenser in the wavemeter 
is then rotated until the sound of the buz- 




Figure 1 iter SWITCH 



A diagram of connections of a wavemeter. When tuning a sending set, the telephones 
are connected to the two binding posts marked "unilateral"; for receiving, the two 
posts marked "direct" are used. 
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zer is heard loudest in the receiving set. 
When this is done the wavemeter, the re- 
ceiving set, and the distant transmitting 
set are all tuned to the same wavelength, 
and this wavelength may be read off the 
scale of the wavemeter variable con- 
denser. There is a pointer on the vari- 
able condenser which points out the cor- 
rect reading as the condenser is rotated. 
A picture of a wavemeter is shown in 
Figure 2. Note the different-sized coils 
that may be inserted to get different 
wavelength ranges. The galvanometer is 
sometimes used instead of the crystal de- 
tector and telephones. 

Now you can see how easy it is for 
the radio inspector to check up on your 
wavelength. Better watch out that your 
transmitting wavelength is within the 
lawful limits! 

* * * 



When the novice starts to tune a new 
regenerative receiver he usually gets all 




® (D © ® 

Figure 2 

A wavemeter. A is the crystal detector, B the 
galvanometer, C the variable condenser and D 
the inductance coil. 



kinds of squeals, squawks and grunts — 
but no signals. It is only natural that he 
blames the receiver. Sometimes he goes 
back jto the manufacturer and claims 
that he has been cheated ; that the appar- 
atus does not work, did not work and 
never will work. The set is then tried 
out by the manufacturer or dealer and 
found to be satisfactory. The trouble 
in nine cases out of ten lies with the pur- 
chaser; he either does not rig up the set 
correctly or does not understand how to 
operate it. Most of the howling noises 
are caused by turning the regeneration 
dial around so far that the detector vac- 
uum tube produces oscillations that com- 
bine with the incoming signals and start 
to squeak. 

Learn to operate your set before you 
pronounce it no good. Ask some friend 
who understands radio to operate the set, 
and have him show you how to tune it. 

You would not think of purchasing an 
automobile and starting to drive it home 
if you did not know how to drive; you 
would not fool with the levers and 
switches on the car in the hope that you 
would pull one or push one that would 
start the car on the way homeward. Then 
do not expect to get results from your 
radio set until you understand at least 
what the different knobs are for, and 
have had a little practice tuning in the 
different wavelengths. "Practice makes 
perfect" in radio as in everything else. 

* * * 

You can make serviceable binding 
posts out of 8-32 round head machine 
screws, a nut to fit, a couple of washers, 
and a round thumb-nut off the top of a 
worn out dry battery. 

* * * 

"Howling" in an amplifier can some- 
times be stopped or reduced by adjusting 
the filaments of the vacuum tubes. If 
this fails, try attaching a wire between 
the negative terminal of the "A" battery 
and the ground. Another idea that helps 
is to ground the iron cores of the ampli- 
fying transformers. 
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Help your neighbor. If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results — send it to the "Listening In" page. 



Who Says "There Are No 
Ether Waves"? 

THE now famous article that appeared 
in our July issue, "There Are No 
Ether Waves," with which the distin- 
guished physicist, Dr. Charles P. Stein- 
metz, stirred up the world of radio, has 
brought forth a flood of "replies" and in- 
quiries from laymen and scientists alike. 
Space forbids the publication of more 
than a small fraction of these communica- 
tions, but here is a short and pointed one 
from Louisiana that furnishes food for 
thought : 

I have read with interest the article by Dr. 
Charles P. Steinmetz in which he calmly 
brushes aside the consensus of opinion of a 
dozen great scientists and substitutes for the 
hypothetical ether of space an even more 
hypothetical "storage of ene*rgy in space," 
which he does not analyze, explain or appar- 
ently admit the possibility of explaining. Men 
of science the world over will judge whether 
the great electrical engineer is a greater elec- 
trician than philosopher. 

Herbert Spencer was the father of the theory 
of the relative nature of anything cognizable, 
and Spencer (who was the parent of modern 
psychology) proved that the brain, as the 
organ of the mind, had certain well-defined 
limitations that made impossible a knowledge 
of anything except the relative. The absolute 
is unknowable; as Jack London put it, "There 
is no God but the Unknowable, and Herbert 
Spencer is His prophet." 

Theories and generalizations are dangerous. 
The circular motion of a fly-wheel is an ab- 
solute motion, certainly not a relative one. 
The onward motion of a projectile, on the 
other hand, is purely relative to other matter as 
far as we know. The theory evolved by Spencer 
and applied to physics by Einstein neither 
proves nor disproves the "hypothetical ether." 



The greatest relative motion of stars scarcely 
exceeds 1,000 miles a second. This fact proves 
to my mind the soundness of the ether hypothe- 
sis. Friction is a property of organized matter, 
not of a homogenous solid — a fact that Stein- 
metz ignores in the tenth paragraph of his 
article. For if matter itself is a mode of mo- 
tion in the ether, as the mathematical relation- 
ship of atomic weights certainly indicates, then 
there could be no friction between a homoge- 
nous solid and a spherocentric vibration in it. 
(I refer to a spherocentric vibration as the 
ultimate unit of matter, since only spherocen- 
tric vibrations can attract each other in a 
homogenous medium.) This theory of gravi- 
tation is easily proven. Drop two pebbles in 
a pond of still water; the waves radiate from 
two oscillating centers. Close observation will 
show that the centers tend to approach each 
other. 

All the other phenomena of matter depend 
upon attraction thus explained, upon the 
radiation of the spherocentric vibrational 
energy with the gradual decay of matter, and 
upon "beat" frequencies similar to those of 
radio but much more rapid. The rapid radia- 
tion of energy seemingly makes this theory 
untenable, but the interaction of a vast number 
of such spherocentric vibrating points in the 
ether would tend to inhibit such radiation. 
That is why gravitation is comparatively such 
a weak force. 

Let's have more articles by the real heavy- 
weights, and Steinmetz certainly is one of them. 

Jack Rogers 

* * * 

How to Use a Regenerative Set as 
a Telephone Transmitter 

TWO amateurs by accident find out 
that they can hold two-way commu- 
nication between their houses by insert- 
ing microphones in their ground circuits. 
This is how they do it : 

A friend of mine who is a radio bug 
lives a distance of about one block from my 
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Special Preu» London 

THE HUMAN BODY AS AN ANTENNA 
// we were less conscientious we might start out to* describe this picture in some such 
manner as this: "Aerials elimittatcd through the use of a wonderful new invention"--' 
and then tell how to wrap a few antenna wires around one's body and receive radio 
signals from Europe. This would give a thrill to the layman and to the novice, and 
would probably cause a bit of talk at the dinner table. But it would not be the truth. 
The picture actually shozvs a man seated in front of a very sensitive receiver that 
uses radio frequency amplification ( five vacuum tubes) with a wire, one end of which 
is fastened to the antenna terminal of the set, wrapped around his body. The other 
end of the wire is connected to the ground terminal of the set. The coil thus formed 
is in reality a horizontal loop antenna, and the set would function if the man were 
to wriggle out of the loop entirely. The body serves to add only slightly to the dis- 
tributed capacity of the loop. With any set that employs three or more stages of 
radio frequency amplification the same results should be obtained. But the novice is 
warned that this is only an entertaining stunt and is nothing to get excited about. 



house. One day I was listening in for ama- 
teurs, and I heard a weak voice saying: 

"Hello, mother; can you hear me? All 
right, I'll sing a little song." 

With that the voice proceeded to sing 
"Yankee Doodle." Now Bill has a voice that 
nobody could mistake and the more I listened 
the more I was sure it was my friend Bill 
with a new radio telephone transmitter. 

I rushed over to his house and when he 
opened the door I shouted, "Where is it?" 

"Where's what?" he said. 

"The new transmitter," I answered. "I 
heard you." 

Then he explained that he had taken an 
old telephone transmitter and "just for fun" 
he had connected it in series with the ground 
wire. Then with the set oscillating, he had 
spoken into it and was astonished to hear his 
voice repeated clearly in the telephones which 
he had on his ears at the time. He induced 
his mother to listen at the ear pieces while 
he talked to her. It was at this point that I 



had caught his voice over at my own house. 

After the excitement was over Bill sug- 
gested that I get an old unused telephone 
transmitter and he would listen-in at his 
house for me, as we both had the same kind 
of single circuit receivers. I did so, and 
Bill reported that he heard me very well. 

After a week of experimenting with other 
transmitters and using amplifier tubes and 
higher voltage "B" batteries we can talk 
back and forth with our receiving sets. Bill 
has done four blocks with his set. 

Albert Langly 



How to Restore Worn-Out 
Crystals 

DO your crystals wear out quickly? 
Often this is because they are dirty. 
A reader tells how he brings back the 
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sensitiveness of his crystals. He writes : 

I have found that I can bring back the full 
rectifying qualities of my worn-out and 
dirty crystals by immersing them in a bath 
of alcohol for fifteen minutes and then al- 
lowing them to dry. The hands should never 
touch the crystals, as a minute coating of 
dirt or grease is thus smeared on the surface 
and an imperfect contact is made by the 
'ittle adjusting spring. 

A. K. Benton 

* * * 

Vacuum Tubes from Japan 

JAPAN, with her great fleet of mer- 
chant vessels as well as war vessels, 
is keeping abreast of the times with her 
radio equipment, and following her gen- 
eral policy in other lines, she is "making 
her own." Here is a letter from a radio 
operator who recently visited a factory 
in Tokyo: 

On a recent trip through the Far East it 
was my misfortune to have my one remaining 
detector tube smashed by a pet ape that had 
become attached to the expedition as a sort 
of mascot. My attempts to obtain vacuum 
tubes had resulted in all sorts of glass-blown 
objects being submitted by the native mer- 
chants in their anxiety to make a few Ameri- 



can dollars. An interpreter would listen to 
the detailed description of the triode and 
would give assurance that he knew exactly 
what was wanted and just where it could 
be obtained ; and in a few hours an elec- 
tric light bulb or a perfume atomizer or 
a Turkish water pipe — blown glass of every 
description — would be laid at our feet. At 
length we were informed by a Japanese radio 
operator at Yokohama that if we would jour- 
ney to Toyko we could find what we wanted 
at the Anaka Wireless Works. So in des- 
peration we started for Toyko. 

When we arrived we transferred from the 
train into rikshas. Considerable trotting up 
one narrow alley and down the next brought 
us to the factory. After the necessary dip- 
lomatic ceremonies, the manager invited us 
to inspect the plant. Great was our surprise 
to see so much highly advanced radio ap- 
paratus in process. Complete receiving sets, 
transmitting sets, motor-generators, radio 
compasses— everything imaginable in the radio 
line was there, and most of it was being 
made by quaint little slant-eyed Japanese fac- 
tory girls. 

At length we were ushered into the vac- 
uum tube department, where we found hun- 
dreds of the precious articles being turned 
out by the same pretty little girls. Their 
dainty hands deftly mounted the delicate fila- 
ment wire, adjusted the grid and plate, formed 
the hot glass; as we watched them several 
tubes were completed. We marvelled at their 




pbotorraph made for Popular Radio 

VACUUM TUBES WITH A JAPANESE ACCENT 
The detector tube at the top is copied from an American model; the amplifier tube 
below it differs from our tubes in that it uses a second grid instead of a plate. 



Digitized by 



Google 



144 



POPULAR RADIO 




K«d©l ft Herbert 

STRINGING THE LANDLORD 
These young amateurs were forced by their lightning-scared landlord to take down 
their aerial on the roof. But they obtained a wire-core rope Which they strung to 
the clothes-pole, thus combining the functions of clothes-line and antenna. The 
landlord has not discovered the subterfuge yet. 



speed and accuracy, and were informed by 
our guide that these girls work on the plan 
we know as "piece work." We acquired a few 
of these tubes at a price equivalent to about 
$2.50 in American money. 

Specimens of these tubes are shown in the 
accompanying illustration. We tried them 
with good results. One type is constructed 
with a square glass cage about the filament 
and grid. Upon this cage is wound a fine wire, 
about 18 turns; this is the plate. Another 
type has the conventional sheet metal plate 
curved about the other elements. Each tube 
is constructed with two filaments and one 
extra connection, so that when the first fila- 
ment burns out the other filament may be 
used. 

These tubes are furnished unmounted, with 
flexible rubber-covered leads protruding for 
connection. About 50 volts are required on 
the plate, and from 4 to 5 volts on the fila- 
ment, which draws less than ampere. This 
means that these tubes consume about half as 
much current from the storage battery as do 
American tubes. The detectors were found 
to be sensitive but critical, and the amplifiers 
not quite as efficient as the Yankee brands. 

Radiophone transmission is being taken up 
seriously by the Japanese navy and army, 
who have produced several successful de- 
signs which are now being used on the ships 
as well as shore stations. But radiophone 
broadcasting in Japan has not as yet been 
started. 

E. Jay Quinby 



What Would You Have Done? 

HERE'S a letter from Fall River, 
Massachusetts, that raises an inter- 
esting problem — which is solved in the 
present instance with commendable tact: 

At the home of a radio amateur in town 
there were gathered a dozen people who had 
come to listen to a radio concert. They had 
been sitting about for an hour and a half, 
and one by one the broadcasting stations 
audible at that antenna end were signing off 
for the night. The operator was twirling the 
knobs and trying to put up the latter end of 
as many concerts as he could. Suddenly, 
there was music — strange distorted music, 
getting a note in here and there between the 
instrument's complaints. The operator tuned 
down and the strains of the "Star Spangled 
Banner" filled the room. Five people tittered 
and two laughed outright. 

"Do we have to stand?" one of them asked. 

"I think we ought to," ventured one. 

A moment of discomfort followed, in which 
no one spoke or moved. Unwilling either to 
sit or to stand, these people did neither. 

"Oh, let's not stand," laughed a listener. 

"But we ought to" — the speaker half rose 
to his feet. 

"We'll settle that question," said the opera- 
tor. "We'll not listen to it." And he tuned 
it out! 

Arthur G. Shirt 
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This department is conducted for the benefit of our readers who want expert help 
in unravelling the innumerable kinks that puzzle the amateur who installs and operates 
his own radio apparatus. If the mechanism of your equipment bothers you — if you 
believe that you are not getting the best results from it — ask The Technical Editor. 



THE flood of inquiries that has poured in 
upon the Technical Editor has not only 
furnished evidence of the need of this depart- 
ment; it has also necessitated a system of 
handling the correspondence that will insure 
the selection of and answer to only those 
questions that are of the widest application and 
that are, consequently, of the greatest value to 
the greatest number of our readers. Our cor- 
respondents are, accordingly, asked to cooperate 
with us by observing the following requests: 

1. Confine each letter of inquiry to one 
specific subject. 

2. Enclose a stamped and self-addressed en- 
velope with your inquiry. 

3. Do not ask how far your radio set should 
receive. To answer this inquiry properly 
involves a far more intimate knowledge 
of conditions than it is possible to incor- 
porate in your letter. 

The questions that are not of sufficient gen- 
eral interest to warrant publication in this de- 
partment will be answered personally. Many 
of these questions are being answered by re- 
ferring the correspondents to items that have 
already been printed in these pages. To get 
the full benefit of this service, therefore, save 
your copUs of Popular Radio. 

Question: I have built the loose- 
coupled set as described in the July issue. 
I am not allowed to put up an aerial on 
top of the building. What other kind 
could I use? I am about four miles from 
the broadcasting station. Could this set 
be changed to a vacuum-tube set? 

J. Given 

Answer: In this emergency you can run 
insulated wires in back of your picture 
moulding throughout your house and use 
it for an antenna. This should enable you 
to pick up the broadcasting at this short 
distance. There is no fire hazard in such 
an indoor antenna. In a near future issue 



of this magazine we will publish an article 
telling how to increase the range of the 
set described, by the addition of a vacuum- 
tube. 

* * * 

Question: I have a Gapp-Eastham 
Type HR Radio receiving set and want to 
learn the dots and dashes so that I may 
read the code messages. What is the best 
way to learn this, and from what concern 
may I obtain the radio alphabet ? 

Sidney Rand 

Answer: Consult the article by Paul Mc- 
Ginnis in the July issue, "How to Learn the 
Code." You may obtain a copy of the code 
by writing to the radio inspector of your 
district, or by sending to the office of the 
Secretary of Commerce for a copy. 

* * * 

Question: While listening on my 
radio set, my brother upstairs happened 
to start tapping on his telegraph instru- 
ments that he has connected up on a 
board. While I could hear the outside 
sound only faintly, I could hear the ticks 
in the phones very distinctly. Can you 
explain this please? Also please give me 
a hook-up for an audion bulb connected 
to the set shown in the July issue. 

H. Stibbards 

Answer: The phenomenon you describe 
was caused by induction. The coil magnets 
in the telegraph sounder sent out feeble mag- 
netic disturbances which were picked up by 
your set and made audible as clicks in your 
telephones. An article in a near issue of 
this magazine will show you how to increase 
the receiving range of the set described by 
the addition of a vacuum tube. 
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Question : Which is the better tuning 
inductance, the spiderweb coils or the 
loose coupler? 

Milton Dewitt 

Answer: Both types of tuners have their 
advantages and disadvantages, but you prob- 
ably will get more satisfaction out of the 
spiderweb coils if used with variable con- 
densers, as this affords an easy and efficient 
means for tuning. 

* * * 

Question : I have an audion detector 
and short wave regenerative set hooked 
up and composed of standard parts. I 
have two detector .tubes ; when I listen I 
have to put up with a high-tensioned 
squeal. One tube is as bad as the other, 
yet when I take the tubes over to a 
friend's house they work with the best of 
results. My set works well except for 
the whistle. In my location I hear WJZ, 
KDKA, WGY, WGR, 8QB, NOF and 
many others. Could you tell me what I 
can do to stop that irritating squeak or 
whistle? Could it be my ground or aerial 
system? 

S. L. 

Answer: The trouble is not in your an- 
tenna or ground connection ; it has entirely 
to do with your vacuum tube circuit. You 
are not explicit in describing the symptoms; 
there are many causes for whistling in a re- 
generative receiver. Sometimes it is caused 
by having the regeneration control turned 
around too far ; this causes the tube to oscil- 
late, and the combination of the received fre- 
quency and the generated frequency in the 
tube cause a "hetrodyne" action, thus produc- 
ing the whistle. Another cause of whistling 
is the use of excessive filament current. Try 
turning down the tube rheostats a little. Still 
another cause is the use of a slightly exces- 
sive "B" battery potential on the plate of the 
tube. Try reducing this voltage a cell at a 
time and see if this doesn't remedy your 
trouble. 

* * * 

Question : I have a small A. C. Thor- 
darson toy transformer having a voltage 
ranging from 2 to 28 volts in steps of 2. 
Is it of any use in radio? 

Angel F. Bruno 

Answer: This transformer is of no use in 
a receiving set, but it might be used in con- 
nection with a Tungar rectifying tube for 
charging your storage batteries. It could be 
used advantageously in a tube transmitting 
set for lighting the filaments of the tubes. 



Question: Please give me some de- 
tails on how to construct a loop antenna 
for listening to broadcasting on 360 
meters. What kind of wire shall I use? 
How much shall I use? Can it be placed 
on the second floor or the first floor of an 
ordinary dwelling, or must it be on the 
roof ? How will the results compare with 
my one wire 100 feet long and 25 feet 
high outside? 

C. L. Sigler 

Answer: A loop suitable for use on 360 
meters may be made by winding 12 turns 
of No. 18 copper wire, covered with a single 
cotton covering, on cross-arms which can be 
mounted as shown in Figure 6. The length 
of the arms should be 3 J / 2 feet. The turns 
should be spaced one quarter of an inch. 
The two ends of the wire are attached to 
the receiver. The loop may be placed any- 
where in the house, close to the receiver. 
Using two stages of radio frequency amplifi- 
cation you should get the same results as 
you would with the detector alone on your 
outdoor antenna. With two stages of radio 
frequency amplification and two stages of 
audio frequency amplification you should be 
able to hear the broadcasting all over the 
house using a loudspeaker. See Figure 1. 

The loop antenna is directional in a line 
of its planes. 

* * * 




LEADS 



Figure 1 

A loop connected to a receiving set that is 
equipped with suitable amplifiers is effective in 
tuning out directional interference. 
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Figure 2: A straight audion circuit with one stage of audio fre- 
quency amplification, employing a variocoupler and a variable con- 
denser for tuning. 



Question: I have the following radio 
parts. Could you give me a hook-up with 
which I could receive the broadcasting 
programs? 

1 Variable condenser 

1 Variocoupler 

1 Grid condenser 

1 Grid leak 

2 22]/ 2 volt "B" batteries 
1 6-volt storage battery 

1 Pair telephones 
1 UV-200 tube 
1 UV-201 tube 

1 Amplifying transformer 

2 Tube sockets 

Lee Tucker 

Answer: Figure 2 will show you how to 
connect your instruments. You will need two 
5-ohm rheostats for controlling the filament 
current of the tubes. 

* * * 

Question : I have a radio set which 
will receive a distance of forty miles, but 
the nearest broadcasting station is 
seventy-five miles away. Is there any- 
thing that I can do to receive over that 
distance ? 

Tom Short, Jr. 

Answer: You may add one or two steps 
of audio frequency amplification to your 
present receiver; and by doing so you will 
undoubtedly increase your receiving range 
up to, if not beyond, the distance that you 
mention. Such an amplifier was described 
on page 142 of the June issue of Popular 
Radio, and diagrams and photographs of 



the apparatus will also be found on the 
same page. 

¥ * * 

Question : I am going to get a gov- 
ernment amateur license and am wonder- 
ing what kind of a transmitter to install. 
I had two kinds picked out which were 
within my means; one was a spark set 
and the other was C.W. My aerial would 
be about fifty feet high and of the cage 
type; my spark transmitter would be a 
two-inch coil with an open gap and helix. 
My C.W. transmitter would use an am- 
plifier vacuum tube with 112 volts on the 
plate. Of course I would use it for tele- 
graphy only. Which one would you ad- 
vise me to install, not figuring on cost or 
up-keep? Which one would send the 
farthest for telegraphy? 

Ashley C. Dixon, Jr. 

Answer: We would advise you without 
reservation to install the C.W. transmitter, 
as it is the most modern and the most 
efficient. In the August issue of Popular 
Radio, on page 294, is a hook-up of a one- 
tube transmitter which would be suitable 
for you to use. Of course you may use 
the UV-201 tube instead of the larger 5-watt 
tube recommended. In this case you would 
not use the motor-generator as shown but 
you could substitute 110 volts from a "B" 
battery or else use the 110 volts A.C. house 
lighting current for telegraphy. The C.W. 
set will send much farther than the spark 
coil. 

Other advantages of the C.W. set include 
quiet operation — without the noisy spark dis- 
plays; sharply-tuned emitted wave, with 
small interference, and compactness. 
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Figure 3 : This diagram shows how the audi on 
detector may be used with the fewest number 
of instruments possible for satisfactory opera- 
tion. The antenna circuit is tuned by means 
of the left hand slider on the coil, and the 
secondary is tuned by the remaining slider. 
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Question: How would a two-slide 
tuning coil be connected to the vacuum 
tube set described by A. Hyatt Verrill in 
the June issue of Popular Radio? Please 
illustrate by a diagram. 

Burnett Cook 

Answer: The tuning coil should be con- 
nected as shown in Figure 3. No variable 
condenser is necessary when this type of 
coil is used. 

* * * 

Question : Will you kindly show me a 
hook-up of an installation of a light- 
ning ground switch ? 

Thomas Hedges 

Answer: The connections for the in- 
stallation of the lightning switch are shown 
in Figure 4. 



GROUND 
OUTSIDE 
HOUSE 




TO BECE/V/H6 
INSTRUMENTS 



LISHTNIN6 
GROUND SWITCH 



Figure 4 



Question : Please give a hook-up for 
a C.W. telegraph and telephone trans- 
mitter using one 5-watt tube and "B" bat- 
teries on the plate. 

Orvil Wilson 

Answer: On page 294 of the August 
issue of Popular Radio you will find a cir- 
cuit for a 5-watt transmitter. You may 
substitute the "B" batteries for the motor- 
generator, in which case you may eliminate 
the filter circuit. This circuit is suitable for 
your needs. 

* * * 

Question: Will it make any differ- 
ence to my set if I join the ends of my 
aerial? Can you show me how to wind 
a honeycomb coil ? 

Hayward Hewson 

Answer: It will help in transmitting 
slightly if you make the proposed change. 
We would not advise you making your own 
honeycomb coils, as they can be bought at 
less expense than the time expended on mak- 
ing would be worth. The home-made coil 
would not be as efficient. 

* * * 

Question: Has an antenna 35 feet 
high much advantage over one 25 feet 
high for receiving? Is it advisable to 
have antenna wire and lead-in wire in 
one piece? 

Anonymous 

Answer : The effective height of the an- 
tenna would be increased, therefore the an- 
tenna would be more efficient. If the antenna 
wire and the lead-in wire are not one piece, 
they should be soldered. When soldered con- 
nection is made between the two pieces they 
will be as suitable as one continuous length. 
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What is the biggest thrill YOU ever got over the radio? Have you ever picked 
up a call for help? Or located a lost friend — or helped to run down a fugitive, or 
listened in on a conversation of peculiar personal interest to yourself? For every anec- 
dote, humorous or grave, ranging from 50 to 300 words in length, the Editor will pay 
upon acceptance. Address contributions to the Editor, Adventure in the Air 
Department, 9 East 40th Street, New York City. 



I Share the Thrill That Comes 
But Once in a Lifetime 

OUT of the wilds of northern Canada 
comes this true story that carries 
with it something of the ring of triumph 
that we associate with tales of struggles 
of the heroes of old — only in this case the 
heroes are eminently modern and char- 
acteristically American : 

It was the night of the trans-Atlantic tests, 
December 11th, 1921, to be exact, when (as all 
the world now knows) the members of the 
American Radio Relay League were trying to 
push their 200 meter signals over to England. 

I was back in the heart of the bush in the 
northland of Canada on this particular evening. 
I had difficulty in keeping the shack warm, 
owing to a snuffling 30-below a wind which 
found every unplugged crevice in the rough 
building. The day had been a hard one — most 
days usually are back here — and for an hour 
I had been listening to the "free for all" gang 
of amateurs. Some of their transmitters 
wheezed asthmatically, some trumpeted sonor- 
ously, and other C. W. signals came like the 
moaning of lost souls. After them came those 
amateurs who had qualified for special schedule 
tests by successfully transmitting over 1,000 
miles overland in the preliminary tests. 

It thrilled me to realize that I was listen- 
ing to the cream of American amateurs, en- 
deavoring with their pet equipment to fling the 
paltry energy of a few dry cells across the 
ocean wastes to throbbing England. Paul F. 
Godley was over there — somewhere — listening. 
As I slowly moved the variometers I would 
hear 3DH of Princeton studiously sending his 
cipher and call letters, followed by IARY, who 
would valiantly swing in, reminding me of 
soldiers snatching the swords from the hands 
of fallen comrades. 



It was close to 1 :00 A. M. and I still sat 
listening to the boys pleading across the dark 
Atlantic for a hearing — broken only by outside 
sounds of wolves howling faintly and the 
creak of moosehide thongs as my dogs outdoors 
grew anxious for battle. I had been looking 
forward to these tests for months and had the 
receiver tuned to a hair. Indeed I had twice 
mushed fourteen miles to the Post Office 
through a blizzard and bad drifts for a spare 
bulb which never arrived. 

And now the time so much anticipated was 
here. Would we fail to get across to-night? 
We fell down last night. I will never forget 
the miserable pang, when, after a three hours' 
vigil checking up the strength of various sta- 
tions' signals and speculating as to who would 
or should get across, I heard the monotone 
chant from MUU: 

"No signals heard." 

Was the task of getting through on 200 
meters to Europe impossible? Some of the 
cleverest men in the radio world had said it 
was. 

Thus the minutes slipped on, my mind first 
going over the fizzle we made of the last at- 
tempt during the early part of the year, waver- 
ing with doubt over last night's "No signals 
heard" from Godley, only to be eventually 
buoyed up by new hope which fed on dying 
hope. 

During the tests I had removed the aerial 
and ground from the set, and still some of 
the boys pounded through to me — here in an 
Arctic world — on the edge of everything! 

It was 1.59 A. M. I snapped in the honey- 
comb coils on the long wave set, threw the 
aerial switch over to the 300 foot single wire, 
and began sliding the condensers over for 
Paul's message from MUU at 2 A. M. On my 
way up I passed the Old Reliables, NDD the 
fiddler, NPM the hand-bell ringer, and WSO 
the blacksmith. I was busy juggling out WII 
and WGG (scratching a clean, quiet spot for 
MUU) when— I heard the sweetest music that 
ever passed across a vacuum tube. It came 
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like a vesper to a tired soul at eventide, over 
the seas from Canarvon, Wales — over a 
hundred blazing cities and leagues of darkened 
unmapped forests — right into this little shack 
here, nestling in the curving snowbanks of a 
white wilderness, telling me that Godley had 
"heard amateur signals from America in Scot- 
land !" 

Did I hear aright? Had I fallen asleep and 
just dreamed this thing? With dropped jaw I 
heard WII repeat Godley's message to our head- 
quarters at Hartford, Conn. 

A surge of emotion swept over me as I re- 
moved the receivers and dropped my head on 
my arms. 

It had been done. 

An American amateur, crouched on Scot- 
land's bleak coast in the chattering misery of 
an icy, slanting rain, had accomplished a feat 
which has placed puckers of new thought on 
the broad brows of those eminent scientists 
who had smiled behind their hands. The Amer- 
ican amateurs had achieved the "impossible." 

M. J. Caveney 



I Help Save a Child's Life 

NOT often does a radio operator get 
the coveted opportunity to render 
service as came to the New Orleans fan 
who sends in this adventure: 

I was stationed on a lonely island as radio 
operator for a prominent radio company. The 
only other means of communication with the 
cities was an uncertain and slow mail service 
by boat twice weekly when the weather per- 
mitted. I was alone at the station and so had 
certain schedule hours for working during the 
day and night. During the summer a few 
visitors came to the island for the bathing, and 
they used the radio service more or less to keep 
in touch with home matters. 

One day there came to the island a prominent 
man with his wife and their little girl. The 
child was taken violently ill during the night. 
The distracted parents were at a loss as to 
what to do until the father came to the station, 
waked me and asked to get in touch the family 
physician in a nearby city. 

I started my engine, got the station I wanted 
and asked the operator to get the physician on 
the telephone and have him hold the wire. He 
inquired how the charges were to be handled 
and I told him to keep a record of everything 
sent and received, also the telephone charges 
if any, and that my party guaranteed every- 
thing. There was no delay in getting the 
physician on the wire. I gave him the name 
of the party and described the symptoms; the 
physician in turn asked questions which were 



repeated to me, and I relayed the answers back 
to him. He then prescribed treatment and 
asked that we call him again in a few hours 
to let him know if the patient was relieved. 

In a short time the father was back at the 
station and asked me to get the connection 
again and advise the physician that the pains 
were gone and the child was sleeping quietly; 
this was done and the doctor advised an im- 
mediate return to the city. Before leaving the 
next day both father and mother came to the 
station and were profuse in their thanks for 
the radio service. 

This was the first time I had seen radio used 
in such manner and it made a deep impression 
on me. Without the radio service it would 
have been impossible to get medical advice 
promptly. It is probable that the radio saved 
the little patient's life. 

George F. Patrick 

I Un fathom a Strange Phenome- 
non in the Head Phone 

ONCE upon a time some college 
students carefully attached the 
wings of one kind of bug upon the body 
of another insect and submitted the result 
to their professor for classification. 
"This," announced the old gentleman 
gravely, "is a humbug." Possibly the 
second operator mentioned below was a 
student in the same class: 

I relieved Bert Lane, the second operator, at 
six o'clock in the evening as usual. I picked up 
the magazine I had discarded when relieved 
from my morning watch, arranged the phones 
comfortably and lit my pipe. I noticed that Bert 
cleared out rather promptly. 

Shortly after, I noticed a peculiar hum in the 
phones, accompanied by a scratching sound 
foreign to anything I had ever heard before. 
This came on at intervals for the first fifteen 
minutes or so of my watch. I put the occurrence 
down as a new brand of induction from the 
chiefs ancient dynamo and didn't think much 
about it. Suddenly I became conscious that it 
was audible in one phone only, yet Cape Race 
was pounding away with a fine quality of send- 
ing in both receivers. 

What was the cause of this strange phe- 
nomenon ? 

I became suspicious. I removed the phones, 
unscrewed the ear cap of the defaulting one, 
slid off the diaphragm . . . and out crawled a 
common fly. 

How did it get there? Maybe Lane could 
tell. 

T. C. Van Alstyne 
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Are you thinking of taking up radio as a livelihood t Do you want to become a radio 
operator t Or a radio engineer? Do you want to know how, where the positions are 
and how to fit yourself for themt Popular Radio will shortly begin a series of 
articles by practical radio experts that will tell yon the real facts. 
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ANNOUNCING 
THE NEW 



e Concert olas 



$12J 



oo 




CONCER TOLA JR. 

A graceful, beautifully con- 
structed instrument, har- 
monizing with your house 
furnishings. 



Here they are — the loud speakers pro- 
duced by the WorkRite engineers — Con- 
certola Sr. and Jr. Perfected until they 
are worthy of the name WorkRite. Hun- 
dreds of thousands of radio fans who 
have used WorkRite Radio Products 
know that "WorkRite" means perfection. 

WorkRite Concertolas accurately repro- 
duce music or voice from the broad- 
casting station without the slightest 
distortion. On still nights they can be 
heard two city blocks away. 

The sound chamber in both of these in- 
struments is made from our specially 
developed material. Why listen to music 
through a "tin-panny" metal horn that 
loses all the beautiful tones of the artists, 
when you can buy a WorkRite Concertola 
that will give you perfect reproduction of 
voice and music. 



$24. 00 




CONCERTOLA SR. 

Made from the finest grade ma- 
hogany with handsome rubbed 
finish. 



EXCEPT FOR THE PHONE 

There Is Not The Slightest Metal Used In Either The WorkRite Concertola Senior Or Junior 



Important! 



The best sound ampli- 
fier will not get results 
with an ordinary head phone. Our engineer- 
ing department has developed the WorkRite 
Concert Phone for just one purpose — to be 
built in the WorkRite Concertola Sr. and Jr., 
making a combination that is unequalled. This 
special 5,000-ohm phone unit is not sold sepa- 
rately from the Concertola. Phones and cord 
are built in each instrument. 

WorkRite Concertola Jr. $12.00 



Free Trial 



The WorkRite Concertola 
Sr. and Jr. are sold on an 
absolute money-back guarantee. After three 
days' trial, if you do not find this the most 
wonderful loud speaker in every way for home 
use, return it and your money will be re- 
funded. If your dealer cannot fill your order, 
we will ship by Express, prepaid, upon receipt 
of the price. 

WorkRite Concertola Sr. $24.00 



Get A New WorkRite Super Vernier Rheostat 

How you long for just that exact adjustment when listening 
to distant concerts, but it always seems to be just between 
two loops on the old-style rheostats. Put in a "WorkRite" 
Rheostat on your detector tube and HEAR THE DIFFER- 
ENCE. By pushing the knob in or out you can have 6}4 
ohms resistance, or direct current, or shut it off entirely, or 
by turning the knob you can get 50,000 different adjustments. 
With the "WorkRite" Super Vernier Rheostat you can tune 
in distant concerts clear and loud that you only can dimly 
hear with other rheostats. TRY ONE AND SEE FOR 
YOURSELF. PRICE, $1.50. 

Write for Catalog Showing Complete Line of WorkRite Product 8 

THE WORKRITE MFG. CO. 

Main Office and Factory, 5528 EUCLID AVENUE, CLEVELAND, O. 
Branch Office, 2204 MICHIGAN AVENUE, CHICAGO 
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PRICE REDUCTION OF TUBE SOCKET 




1 



I 



TYPE 156 SOCKET 



The ever-increasing demand for our universal tube socket has 
enabled us to reduce the cost of manufacture and correspond- 
ingly the sale price. The same high quality of material and 
workmanship will be rigidly adhered to. 

These sockets are adapted to any of the standard American 
four-prong transmitting or receiving tubes. They are adapted 
to the Western Electric VT-2 tubes, as well as to the Radiotron 
UV202 tubes. * The contact springs are sufficiently rugged to 
carry the filament current of the five- watt transmitting tubes 
without arcing. 



POSITIVE CONTACT SPRINGS— Rugged, Attractive, Reliable 

PRICE $1.25 

Send for Free Radio Bulletin 91 1 U 

GENERAL RADIO COMPANY 

MASSACHUSETTS AVENUE AND WINDSOR STREET 
CAMBRIDGE 39 MASSACHUSETTS 

Do not confuse the products of the GENERAL RADIO CO. with those of other concerns 
using the words "General Radio." The General Radio Co. has been manufacturing radio 
and scientific instruments for many years. It has no affiliation with any other company. 

Standardize on General Radio Equipment Throughout 



-Let Your Apparatus Speak for Itself? 



AMERICAN RADIO EXPOSITION 

A national exposition for radio manufacturers, dealers, inventors and amateurs, 
covering the entire field of radio. 

A complete exhibition of apparatus, accessories and materials. 
Dsily demonstrations, broadcasting, lectures, orchestral concerts, Grand Opera 
artists in person — motion pictures illustrating practical uses of radio and the 
principles of its operation. 

TO BE HELD AT 

GRAND CENTRAL PALACE 

46th to 47th Streets and Lexington Avenue 

The heart of the great terminal zone, close to the busiest shopping districts, 

NEW YORK CITY 
December 21st to 31st, 1922 

Schools and colleges will be closed, making it convenient for young folk to at- 
tend. To these young people the magic of radio makes a specially strong appeal. 

Manufacturers and Dealers should contract for space now 

Address inquiries as to rates, etc., to 

AMERICAN RADIO EXPOSITION COMPANY 

Ttitphom: John oooo 120 Broadway, New York 



.EDUCATIONAL AND INTERESTING; 
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Better — Costs Less 



Two Outfits That Are 
Taking the Country by Storm 




CROSLEY RECEIVER MODEL VI. Tbis set consists 
of one stage of Tuned Radio Frequency Amplification and 
Audion Detector. It is normally for use with head phones, 
but is especially recommended to be used with any type of 
loud speaker. Additional amplification is unnecessary if 
head phones and horn are used in receiving local stations. 
Price, without phones, batteries or tubes, $80.00. 
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CROSLEY RECEIVER MODEL X. Is the same as MODEL VI with 
two stages of Audio Frequency Amplification added. In placing this re- 
ceiver on the market we are offering you a unit whose range, volume and 
selectivity is remarkable. Nothing can compare with it at twice the price. 
Developed in the CROSLEY laboratories, this unit is absolutely the last 
word in long-range Radio Receiving Apparatus. Used with head phones 
and loud speaker, it will bring in distant stations all over the house 
Price, without phones, batteries or tubes, $66.00. 



A REVELATION to those who have 
had i the opportunity to | try them 
out, the Tuned Radio Frequency 
Amplification feature of the CROSLEY 
MODEL VI and MODEL X and other 
larger models have met with universal 
success. 

BY PLACING one stage of Tuned Radio 
Frequency Amplification before the de- 
tector tube, we not only amplify the 
signals before they reach the detector, 
enabling it to work more efficiently, but 
also make sharper tuning possible and 
eliminate interference and static to a 
wonderful degree. These sets are espe- 
cially designed for broadcast reception, 
covering a range of from 200 to 600 
meters and we believe they cannot be 
equaled at any price. 

WE HAVE not only in- 
corporated every refinement 
of detail in the mechanical 
features of our sets, but 
are offering you a beauti- 
ful piece of furniture with 
highly polished cabinet and 
neatly engraved formica 
panels as well. The nobs and 
dials are of solid molded 
composition and of excellent 
design, making an outfit that 
will compare with anything 
on the market 



We also manufacture Re- 
ceivers for from $25 up and 
all kinds of Radio parts. 



Write for our new 
illustrated and 
descriptive catalog. 



Sold through dealer* and jobber* everywhere. If your dealer 
doe* not handle CROSLEY instrument* write u* direct 

CROSLEY MANUFACTURING CO. 



Dept. PR2 



CINCINNATI, OHIO 
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Not Even a Tool 
Needed to Recharge 

You can recharge the Magno Stor- 
age Battery anywhere, any time, in 
one minute. Not even a tool is 
needed. Simply unscrew the cover 
and insert a "spare" charge — as easy 
as putting a new battery in a flash- 
light. These "spare" charges are ex- 
changeable at your dealer's store or 
direct from us for 25c. each. By 
keeping a "spare" on hand, your bat- 
tery will never run down. 

Each Magno is a 2-volt unit. Two 
connected in series are sufficient for 
the 4-volt tubes. Three in series 
operate the 6-volt tubes. Magnos 
make ideal grid batteries for the 
Armstrong super-regenerative circuit 
because you can vary the voltage. 
W rite today for 
further information 

Magno Storage Battery Corp. 

A«olian Bid*., New York City 

STORAGE BATTERY 

MAGNO 



Looking to the Future 

The radio industry is still young. The 
manufacturers who are looking to the future 
are building for permanence. That ( is why 
we put every ounce of our ability into the 
making of 

UNION "RADIO 

Apparatus and Accessories 

That we are justified in this endeavor is 
attested to by the popularity Union Radio 
equipment has attained in the eyes of radio 
fans who are demanding quality and "best 
result" performance 

Our expert engineers are constantly at 
work on new improvements. Pictured below 
is the new (patent applied for) Union Radio 
Filament Rheostat. 




Price with Km 



shown above) 



f 



$1.20 

Price with 2^ -in. Condensite Dial 
$1.50 

Base, Knob and Dial gen* 

nine moulded condensite 
This Rheostat, our Vacuum Tube Recep- 
tacle and our Phone Tip Tacks (all patents 
applied for) are only three of the new 
developments that are making Union Radio 
apparatus and accessories such favorites. 
We guarantee without reservation all Union 
Radio apparatus and accessories as to work- 
manship and materials. 

Union Radio products include complete 
receiving sets, 2 step amplifiers, variable 
condensers, condensite dials, filament rheo- 
stats, receiving vacuum tube receptacles 
and telephone Tip Jacks. 

Write now for your copy of our 
catalog, "Radio Apparatus A." 

Retailers and Wholesalers 

Samples of our guaranteed, reasonably priced 
"Quality Products" sent on request. Our 
terms and trade discounts are liberal. Write 
for our proposition. 

UNION-RADIO-CORPORATION 

200-MT PLEASANT- AVEN UE~NEWARK~NJl 
NEW* YORK* OFFICE — - 1 16WEST»329~STREEL ' 
Mitt. 
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"Wliy die menagerie?" 



YOU wouldn't stand for a young me- 
nagerie howling around the house. Why 
permit your radio set to act that way? It's 
unnecessary. For just five dollars you can 
add an Acme Audio Frequency Transform- 
er to your set. This ends the howling 
and distortion so prevalent in the ordinary 
detector unit and at the same time it 
greatly increases the volume of incoming 
sound. Music and the human 
voice assume their natural tones. 
No more thin, squeaky voices 
and tiny elfin wails. 

You will also want the Acme 
Radio Frequency Amplifying 
Transformer. You can use it 
with either a vacuum tube or a 
crystal detector set. It greatly 
increases the distance over which 
you can receive broadcasting 
programs. Just the same price 
as the Acme Audio Frequency Acme Amplifying Transformer 
Transformer. Two stages of Price *5 (E«c of Rocky Mt».) 




Acme Audio Frequency Amplification with 
two stages of Acme Radio Frequency Am- 
plification will give you maximum range, 
volume and certainty of natural tone. Your 
set is incomplete without them. 

The Acme Apparatus Company (pioneer 
transformer and radio engineers and manu- 
facturers) also make detector units, detec- 
tor and two stage amplifying units, the 
Acme Clear Speaker, the Acme- 
fone, also C. W. and spark 
transmitting apparatus. Acme 
Apparatus is for sale at radio, 
electrical and department stores . 
If one is not close at hand, send 
money direct. Ask also for 
interesting and instructive 
book on Transformers. 



The Acme Apparatus Com- 
pany, Cambridge, Mass., 
U. S. A. New York 
Office, 1270 Broadway. 



Sales 



ACME 

for amplification 
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Radio Music Perfectly Reproduced 
THROUGH YOUR PHONOGRAPH 

The Du Ice-Tone Junior converts your pho- 
nograph into the finest of loud talkers with- 
out detracting in the least from its power to 
play phonograph records. 
The radio music comes to you with cello-like 
sweetness, even more clearly than that repro- 
duced from your records. 
The Dulce-Tone Junior is adaptable to any 
phonographic instrument. When you con- 
sider that you are using the wonderful 
sound-box, tone-arm and even the needle 
which has been perfected only after years of 
experimenting, you can realize the QUAL- 
ITY and SWEETNESS of the tone which is 
so faithfully reproduced through the Dulce- 
Tone Junior. 

Anyone can attach the Dulce-Tone Junior in 
a few minutes. To operate, simply swing the 
tone arm, allowing the needle to rest on the 
small center element of the Dulce-Tone 
Junior. This ingenious instrument elimi- 
nates the necessity of numerous expensive 
head-phones when entertaining a roomful of 
people — is a true economy. 
The Dulce-Tone Junior is the instrument of 
the century — an instrument that will improve 
any radio set. Put one on your phonograph 
today and realize the possibilities of radio 
music for quality of tone. 

RETAIL PRICE ONLY $15.00 
($17.50 West of the Rockies) 

If your dealer does not handle the Dulce-Tone 
Junior, fill out the coupon below, mail it with 
one dollar and we will forward this wonder in- 
strument to you C. O. D. at $14.00. 

THE CLEVELAND RADIO MFG. CO. 
239 St. Claire Avenue N. E., CLEVELAND, OHIO 

Sole Licensees under KAEHNI Circuit Inventions 
and Patent Applications 

Coupon- 

THE CLEVELAND RADIO MFG. CO. 
239 St. Claire Aw. N. E.. dwtland. Ohio 

□ Enclosed And one dollar, for which send me a Dulce-Tone 
Junior ($14.00 balance due C. O. D.) 

□ Send me your folder entitled "Wavea to You Through 
Your Phonograph." 

Name 

Address 

Town and State 



10% OFF 



Besides the articles listed below we 
can supply you with any piece of 
radio apparatus, including sets, at 
10% below the standard list price. 
Write for our prices before buying. 



PHONES 

Baldwins— All types $15.00 

Murdock— No. 55, 2000 ohms 4.50 

Murdock— No. 55, 3000 ohms 5.50 

Murdock— No. 56, 2000 ohms 6.00 

Murdock— No. 56, 3000 ohms 7.00 

Brandes — Superior 7.00 

Federal— 2000 ohms 7.00 

TUBES 

VT-1— Western Electric Co 7.50 

VT-2— Western Electric Co 8.50 

U-V-200— Western Electric Co. . . 4.50 

U-V-201— Western Electric Co 5.75 

TRANSFORMERS 

DY Radio Frequency 7.75 

DY Radio Frequency Holder 75 

Acme Audio 4.50 

Thordarson Audio 3.85 

VARIOMETERS 

Atwater Kent 7.00 

Atwater Kent Vari-Coupler 7.00 

Black Moulded Vari-Coupler 4.50 

Black Moulded Variometer 4.50 

3- Inch Dials 40, .50, .60 

4- Inch Dials 40, .50, .75, 1.00 



Every article we sell at these reduced 
prices are standard products. Write 
us about your needs; you'll find wo 
are the lowest in price. 



WE PREPAY POSTAGE 

CUT RATE RADIO CO. 

P. O. Box 472 
Dept. R NEWARK, N. J. 
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Type "R" (Portable) 
Radio Homcharger De Luxe 



OMCHargE j/owr 

THadio 'Battery for a nickel! 

Enjoyable Radio Concerts and maximum receiving range are 
obtained only when your battery is fully charged. 
Don't be bothered with the Inconvenience and expense of taking 
your battery to a service station every few days for recharging. 

RADIO 

Ve LUXE" 

has been designed especially for this purpose. It charges your "A" 
or "B" battery over night without removing it from your living room. 
The Homcharger is silent and clean in operation: — no muss — no trouble 
— no dirt — requires no watching. 

Simplicity itself. Attach to any lamp socket and connect to battery. 
Fully automatic in operation — cannot overcharge or injure the battery. 
Constructed of the best materials — moulded Bakelite Base — Jewell 
Ammeter — Overuse Silicon Steel Transformer. No castings to break 
•—only the finest stampings used thruout. 

SAFE — all parts entirely enclosed — no danger from fire— approved 
by Fire Insurance Underwriters everywhere. Unconditionally guaran- 
teed — lasts a lifetime. 

An Ornament For Your Living Room 

Beauty has been combined with utility in the NEW RADIO HOM- 
CHARGER DE LUXE. The body is beautifully finished in rich 
Antique Mahogany — the base and fittings in a handsome dull gold. 
Equipped with rubber feet, it cannot mar polished surfaces. It 
harmonises with the finest living room. 

Over 50,000 HOMCHARGERS IN USB 
50,000 users have heartily endorsed the HOMCHARGER. Be- 
ware of imitations when buying as there is only one HOM- 
CHARGER. Insist on the genuine which bears our registered 
trade name, HOMCHARGER. 

Furnished complete with attachment cord and plug, charging cable 
and battery clips. No extras to buy. Price at all good radio, accessory 
and electrical dealers, $18.50, or shipped prepaid upon receipt of pur- 
chase price, if your dealer does not carry it. 
Booklet illustrating the NEW RADIO HOMCHARGER DE LUXE 
in actual color* is FREE for the asking. Send for your copy today. 

The Automatic Electrical Devices Co. 

132 West Third Street Cincinnati, Ohio 

Largest Manufacturers of Vibrating Rectifiers in the World 

BRANCH OFFICES: New York - Chicago - Pittsburgh - Detroit - Dallas - Philadelphia 
Los Angeles - Baltimore - Minneapolis - Kansas City - St. Louis - Atlanta. 




Type "W" Homcharger for 
Wall Mounting 
Over 50,000 in Use 
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C me 20 times 
faster 




Jilosner 
Vernier 
Rheostat 



Your Dealer Has 
Them, or Send 
for Booklet OG 



What the "Amplitrol" is to the 
amplifying tube, so the Klosner Rheo- 
stat is to the detector tube. The new 
Improved Rheostat Model 200 embodies 
some vast changes and Improvements. 
These are too numerous to list, but 
your inspection will immediately win 
your approval. Price $1.80. 

The "Amplitrol" and the Klosner 
Rheostat are the ideal combination for 
vacuum tube control. They do not 
employ the graphite-disc principle, but 
that of wire wound. ThH feature in- 
jures perfect contact at all times, 
making tuning 20 timet 
quicker and louder 
and giving greate: 




Klosner Improved 
Apparatus Compamj 

2024 Boston Road ~ ~ NewYork. 




FOR RADIO 




X>ISELESS 
DEPENDABLE 
GUA RANT EED 

ASK YOUR DEALER 




531 SO. DEARBORN ST. CHICAGO. 



UNITED RADIO PRODUCTS 




43 plate... 

23 '* 4.00 

11 " 350 

5 " 2.75 

3 " 2.25 

with.. i n dial or knob 

-United" Variable Condensers 

That "United" Condensers 
have become the standard 
with manufacturers of radio 
sets, by which all r.thers 
are judged, is. in Itself, the 
strongest endorsement of 
their superior construction a 
Ask your dealer to show j 
too, will appreciate why it ht 



Black Enamel 
ed Nickel Plated. 
$4.50 

"United" Audio 
Frequency Transformers 

The beauty of the outside 
of this transformer U bat 
a, reflection of the superb 
under the 




tortion— clear amplification 
f.»r i»h» or mure at age*. 

effectiveness. 

this condenser. Then ycu. 

as th e stan dard. 



Mounting made east 
by our template for 
locating panel holes; 
packed free tcith 



NOTE — Anu advertised claim of having an arrangement with 
us to sell our products at special prices is fraudulent. 

UNITED MANUFACTURING AND IISTWItmNfi CD. 

68« LAKE SHORE DRIVE, OHICAQO 
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Down goes the p rice \ 
Boxing%97 

Jiu-Jitsu 
Wrestling 



Wu 




Think of it! For only $1.97 you can 
now have the famous Marshall Stillman 
Course — the same identical $5.00 course 
by which Marshall Stillman has taught 
boxing, jiu-jitsu and wrestling to over 
30,000 men! You can have it on lo-day 
trial. Send no money with order. 

Over 80 complete lessons — six volumes, hundreds of pages and 
over 200 illustrations — all for $1.97, or less than 3 cents a lesson ! 

He teaches you right in your own home. You Icarn all 
the fundamentals of boxing and the blows and guards used 
by the topnotchers — the Benny Leonard Triple, the Jack 
Dempsey Triple, the Fitzsimmons Shift, etc All tnc secrets 
of the ring, all the fine points of feinting, ducking, clinch- 
ing, breaking ground, judging distance and timing — includ- 
ing three lively rounds of Shadow Boxing to develop speed 
and confidence. In short, you will become a good boxer 
in quick time — able to box rings around that "fellow who 
thinks he knows it all"— and for only $1.97. 

In Jiu-Jitsu you will learn how to disarm an opponent, 
how to break a stranglehold, etc., and, in Wrestling, the 
Gotch Toe Hold, Stecher Scissor Hold, the Head-lock, etc. 

With the course you get a Free History of 69 Famous 
Boxers, with their pictures and "inside" stories about them. 



- 'V 



BES'D SO MOSEY. Simply fill in and mall the c<;upon. 
you hare the course in your hands, deposit $1.97 (plus the 
pottage) with the postman. Then examine the course for 10 days — 
try it out thoroughly. We're sure you'll go on with it — and there'll 
be nothing more to pay. But if. for any reason, you are not 
entirely satisfied, return the course, and get your money back 
at once. Mail the coupon now to Marshall Stillman Association, 
l>ept. 4522-K, 42nd Street and Madison Avenue. New York. 

Marshall Stillman Association. 
Dept. 4522- K, 42nd St. ami Madlssn Avs.. New Yorlo 
You may send me on approval the Marshall Stillman Course. 
I wlli deposit $1.97 (plus the actual postage) with the post- 
man, with the understanding that If, after 10 days. I wish 
to return the course I may do so and my money will be 
Instantly refunded. If I keep the course, there is to be 
nothing further to pay. 



Name 



NEW ABC TUNER— Ideal for Popular 
Broadcast Reception 

AFTER careful study of the demands of radio enthusiasts, Professor 
j[\Morecroft of Columbia University has designed the ABC Tuner No* 
5750 to lit the ABC Standardized Radio Units System. 

ABC Tuner No. 5750 is compact, selective and embodies latest 
developments — a thoroughly dependable apparatus obtainable at 
a low price. 

Write for latest ABC Catalog, and name of nearest dealer 

JEWETT MANUFACTURING CORP. 

342 Madison Avenue (Dept. D-10) New York 



The perfect hook* 
mp of ABC Units is 
shown st right. 
Units are added as 




ABC Kidto Tuner. 
No. 5750. 
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Why take a chance with 
your receiving 1 set by 
using poor head phones? 
After all, your radio 
receiver set is no better 
than your head phones. 

Red Star head phones 
speak up sharp and 
clear. Light in weight, 
they fit the head com- 
fortably and do not tire. 
They are easily adjusted 
over the ears. 



Red Star 
Head 
Phones 



Protect your receiving 
set, by buying good 
head phones — ask your 
dealer to show you Red 
Star phones. You will 
be surprised at the re- 
sults you will get. 
Monocoil (2000 55.00 

ohms) ....... 

Long-distance *Q AA 

(3200 ohms)..T°- w 
Including head-band and 
6- foot cord. 



General Radio Equipment Co. 

1141 Dirersey Parkway, Chicago, Illinois 



BE A- 

Get the beat results from your set. Be 
an expert. Know radio— don't guess. 

It's easy when you have the Standard 
Radio Encyclopedia, by A. Howland 
Wood, Ex-Navy Instructor and Radio 
Engineer. Explains every instrument 
plainly. Tells how they work. Shows 
how to build, hook-up and operate. 
Nearly 100 illustrations, wiring dia- 
grams, etc. Written in plain English 
that clearly explains the most difficult 
technical terms. 

You need this book to really know 
radio. It only costs $2.00 postpaid. 
Your money gladly returned if you 
are not ABSOLUTELY SATISFIED. 
Order today from Perry * Elliott Co., 
146B Summer St., Boston, Mass. 



EASY ORDER BLANK 

PERRY & ELLIOTT CO., 
146B Summer St., Boston, Mass. 
Enclosed is $2.00. Send me The Stand- 
ard Radio Encyclopedia. If I'm not 
absolutely satisfied, I can return it 
and get my money back. 



Name 



The Mark of 
the Quality 
Radio Store 




WHEN you see this sign on the 
clean plateglass window of a radio 
shop you may enter — assured that the 
apparatus and prices are right ; the stock 
complete; a competent radio expert in 
charge ; — and the Golden Rule in force. 
"It Pay to Buy at the Soninc Store" 

Mr. Dealer: — If you are a progressive merchant you 
may display the Sorsinc sign. Lei us tell you tunv. 

Ship Owstrt Radio Ssrvies. las.. 8© Washiaftoo St, Nsw Yof* 

Wholesale Distributor a 



Address 



RADIO 
INVENTIONS 

WE shall be pleased to 
have you consult us 
with regard to patenting any 
new radio equipment which 
you may develop. Two 
members of our staff of attor- 
neys, formerly with the 
Western Electric Company, 
specialize in patents relating 
to the radio art 
Office consultation particu- 
larly invited. 

MUNN & COMPANY 



634 Woolworth Building 
Hanna Building 



New York City 
Cleveland, Ohio 
Tower Building . . . . . Chicago, 111. 
Scientific American Bldg., Washington, D C. 
Hobart Building . . San Franciaco, Calif, 
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All Radio Sets installed FREE in the homes 
of the winners anywhere in the U. S. A. 




Ut Prise 
This cabinet type complete Radio Re- 
ceding Set U one of the finest and moit 
up-to-date sets on the market Undesigned 
andmaniifacturedfotheColinB. Kennedy 
Company of San Francisco and St. Loan, 
maker* of the finest type of radio receiving 
sets. The cabinet » walnut and atands 58 
inchei high — a masterpiece of cabinet 
making. The receiving set it regenera- 
tive, having an effective range from 1 75 to 
25.000 meters— 400 to 600 mum on 
broadcasting." Contained within the 
cabinet are all batteries. Magna vox Loud 
Speaker with special horn,"Homcharger" 
BaHery^Qiarger. Value complete, 

2nd Prize 
It consists of theWestmghouse R. C. 
Receiving Set, Western Electric Loud 
Speaker, *Tungar" Battery Charger, 
Storage Battery, 9 "B" ~ 



3.000 ohm Headset, 3 vacu- 

urn tubes, 2 telephone plugs, and complete 
antenna equipment "--« total value of 
$408.50. 




3rd Prime 

A complete receiving outfit made up of 
the well known Grebe CR-9 Regenera- 
tive Receiver with 2 stage amplifier. Mag- 
na vox Loud Speaker, Storage Battery. 
'Homeharger" Battery Charger. "B 
Batteries, one Manhattan 2,000 ohm 
Headset. 3 vacuum tubes, L telephone 
plugs, and complete antenna equipment— 



a total valued $256.50. 



SO Other[ Prize* 

To 50 other contestants, whose answers 
the judges decide are most meritorious, will 
be given one of the famous Manhattan 
2.000 ohm Radio Headsets. These head, 
sets are built with the precision of a watch 
and have great sensitiveness and high am- 
plifying qualities. 



Win this $725.00 Radio Set FREE 

Only a rich man could buy it 
but a poor man may win it FREE 



SIMPLY obtain a free "Red Seal Battery" contest blank 
between November 1st and November 15th from stores 
that show the Window Display pictured below. Each contest 
blank gives full simple instructions to help you write your an- 
swer and full rules of die Contest. 

Red Seal Battery Fini*h- the- Sentence Contest 
The prizes will be awarded for the most appropriate answers 
for completing in your own way in not more than ten words, 
the following sentence: 
The Red Seal Dry Battery is best 

( 1 ) because it is the all-purpose battery and 

(2) because 

Example* 
Your answer may be descriptive of die 
Red Seal Dry Battery or it may describe 
gome use. For example: "It never fails on 
land, air or sea.** Another: "It never starts 
what it can't finish." Another: "It rings 
bells and buzzes buzzers." 

Judges 

The judges of the Contest are: Mr. Llew 
Soule, Editor of Hardware Age, New 

York; Mr. Howard A. Lewis, Manager n Deakn'iVlndou* 7Vov. / to 15. Itideiu 
of Electrical Merchandising, New York, eUshm thathaee fne conkst bianh. 




and Mr. Joseph A. Richards, President, Joseph Richards Co., 
Inc., Advertising Agents, New York. 

Awarding the Prize* 
Prizes will be awarded to those who conform to the rules of 
the Contest and whose answers, in the opinion of the judges, 
are most appropriate. In case two or more persons submit 
winning answers, prizes identical in character with those offered 
will be given to each successful contestant. 

Announcing the Winner* 
As soon as possible after the judges have rendered their decision 
the names of the prize winning contestants 
will be announced in the Saturday Evening 
Post 

Contest Opens Nov. /— Close* 

Midnight Nov. IS. 
All answers must be written only on con- 
test blanks supplied by dealers displaying 
Red Seal Battery Contest window display. 
Send as many answers as you like to: 

Red Snal Battery Content , 



Look for thU Window Display 



Manhattan Electrical Supply Co., Inc. 

17 Park Place 
New York City, N. Y. 




ANHATTAN 

ELECTRICAL SUPPLY CO..INC. NEW YORK 

fakers of the Jamous Red Seal Dry Batteries 
and Manhattan Head Sets 
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Here's $12.50! 

To close out the few remaining TRU 
Radio Concert Receptors of last year's 
model which still remain in our stock, we 
are offering this regular $50.00 Receiver 
Ar^rru. u s nd ?atent for $37.50while they last. 

No. 1,113,149 

THE PRECISION EQUIPMENT COMPANY 

2437-2439 Gilbert Avenue Cincinnati, Ohio 




Pioneers in Philadelphia Radio 

No. 23 Variable Condensers $3.00 
No. 43 " " 3.7S 

Stromberg Phones 7.50 

Complete seta and standard 
parts with 24 hours eervica 

QUAKER LIGHT SUPPLY COMPANY 



728 ARCH ST. 



PHILADELPHIA, PA. 



"CHI-RAD" 

Write for our new catalogue free. 

We carry all standard complete sets 
and parts. 

REAL RADIO SERVICE 

CHICAGO RADIO APPARATUS CO. 

415 South Dearborn Street, Chicago 



# 



3 for $1.00 

aid 



35c each 

Na 
Genuine 
Condensite Dial 

The dial that runs true. 



Numerals engraved on bevel and knob so shaped 
that fingers do not hide them. Thin edge with clear 
graduation to make reading easy. Concealed set- 
screw in metal insera Will not warp or chip. 
Finish and enamel permanent. 

Low price with this quality possible only through 
automatic production methods. 

Special dealer and jobber proposition — an opportunity. 
ALDEN- NAPIER CO. 

Dept. C 52 Willow St., Springfield, Mass. 



Agents: 90c an Hour 




Introduce "Sodereso." A new wonder. A 
uro eoldor in pwte form. Works like magic, 
i topa all leaks. For mend in* w»Ur bucket*, 
coo kin* utensils, milk pails, water tanks, tin 
roofs — everything including granite wi 
agate ware, tin. iron, copper, sine. etc. 

Quick Sales — Nice Profit 

Everybody buys. House wive, me- 
chanics, electricians, jewelers, plumb- 
ers, tourists, automobilist*. etc. No 
leak too bad to repair. Just apply a 
little "Soderese," light a match and 
.tity right 



^aaW 

that's all. Put ud in handy metal tubes. Carry 
with you. Write for money-making 

[ CO, 7116 



THE LATEST IN RADIO— SHIELD INSULATORS 

lOO Per Cent Efficient Under All Weather Conditions 

An expensive Radis 8«t with all the equipments that yea eaa bay 
meant nothing If your atrial Isn't properly Insulated. 

Insulators without shield protection hare a line losage from DEW, 
FOG, FROST. RAIN, SNOW and SLEET. There is not another 
Insulator on the market that snow and sleet wouldn't short and put 
the line out of commission. Equip your aerial with shield Insulators 
and have your aerial current the same under all weather conditions. 
The aerial and Insulators are the heart of the set. The BIO SHIELD 
INSULATOR insula tee so completely that they help to relieve statlo 
in summer time. 

Buy from your dealer; if he cannot supply you, order direct from 
factory. Send cash with order to save delay. 

Mr. Dealer, write for Dealers' Discount, give your customers the 
best that is going; you owe it to your customer to see that he gets 
theie Insulators and make his aerial 100 per cent efficient under all 
weather conditions. Discount allowed to dealers only, buying fire or 
more sets. Insulators 7x11 In., per set $5.60 

INSULATOR DEPARTMENT 




PRATHER BROTHERS 



GEORGETOWN, ST. 
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QNLY if a head- 
set bears the 
name Brandes can 
it be 44 as good as 
Brandes." And 
genuine Brandes 
Matched Tone 
headsets cost no 
more than less sen- 
sitive and less 
rugged imitations. 

Send ten cents in 
stamps for the "Begin- 
ner's Book of Radio," 
which explains radio 
in terms that anyone 
can understand. 

Distributors and District Offices: 
Muntey Bldg., Washington. D. C. 
76 Pearl St.. Boston, Mass. 
33 S. Clinton St.. Chicago. 111. 
709 Mission St., San Francisco. Cal. 
International Electric Company. 
Wellington, N.Z. 

GBrandes, INC 

Made in Canada by Canadian Brandes, Ltd., Toronto 
and distributed by Perkins Electric Ltd., Montreal 

Result of 14 Years Experience 



Thanks for Your 
Patience ! 

THE radio public was very patient when we 
were unable to supply De Forest Vernier 
Condensers, because they knew that all we 
could make were going into the famous De Forest 
MR-6 Receiving Sets. j 

Now, however, you can have the satisfaction of 
putting genuine De Forest Condensers on that 
special set you are building. The CV-1003 and 
CV-1503 Vernier Condensers are now again avail.- 
able. Production has been increased as fast as was 
possible — always remembering the maintenance of 
De Forest quality. 

It is only necessary to remind you of some 
of the reasons why these Condensers have been 
declared perfection by radio experts. The movable 
plates are heavier than those in any other. The 
separately controlled Vernier plate gets you "in 
on the peak" and gives you 20% louder signals. 
The securely fastened counter weight acts as a 
balance and permits smooth, accurate operation in 
any position. Each Condenser is individually tested 
at 500 volts. The whole construction is a fine ex- 
ample of scientific precision laboratory equipment. 

Used with De Forest Honeycomb Duo-Lateral 
Coils, these Condensers provide tuning equipment 
unsurpassed for selectivity, sharpness, and all- 
round efficiency. 

De Forest Radio Tel. & Tel. Co. 

Jersey City, N. J. 
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^. Super-Ardmna Ife 

Eliminates Lightning Hazards 

No Alternating Current Hum 
Or Aerial Installation Expense 

The "Super-Antenna" unit does away with 
all dangers incident to stringing antenna 
wires. {No OUTSIDE AERIAL NECES- 
SARY.) It is shock proof— will not blow 
fuses or damage a receiving set in any way. 

Designed by one of the country's foremost 
engineers for Radio Reception over any 
electric lighting circuits. 

8 Separate Hook-Ups 

The "Super-Antenna" unit is 
the only type sold that affords 
8 different hook-ups, making 
possible perfect results on any 
circuit Entirely eliminates al- 
ternating current hum. Made 
to conform with the require- 
ments of the National Board 
of Underwriters. Tested and 
endorsed by leading Electrical 
Institutions as the safest and 
most perfect operating unit on 
.the market 

ORDER ONE TODAY! 
Every good dealer should be 
able to supply you. If not, 
send us his name together 
with check or money order. 




Price $2r&0 



West of Rockies, $3.00 Canada, $3.70 

Dealer *-*Jobbere— Wire or Write for Discount* 

SUPER-ANTENNA COMPANY 

Dept. 610 Quincy, 111. 



INCREASED PRODUCTION AT 
LESS COST 

od better result* earned. Such adTsnttrtt 
SMIIt potttble with thU eomtwrt, pre*, 
tieel precltUm SMcblna tat » or kin? in hek elite, 
formic*, brut, ooppcr, oerbon, wood, etc 

The Boice Pony Bench Machine 

ocmblnet bench nt, disc tender, drill, buffer, 
grinder end poltiher. Hipeclellj edepted to rep Id 
end ecourete production of Smell dullest* perls. 
All tneteL Be we up to IK Ineh »t t. K.tiW 
dri«n from line eh. ft or with « h.p. or U h. p. 
_ , motor. SPECIAL OFFER: mechlne wit? wood 

end mi ^if^^O^ltt^Sfft 




W. B. * J. E. BOICE, Dept. 6 10, 1 14 23rd St., TOLEDO. OHIO 



BUILD YOUR 



OWN 

20c 



Spatial offer, complete 60c text book 
for only 20c, postpaid. Wonderful 
information makss yoa understand 
radio. Tells how radio messaces are 
received. Tel Is how to make sirht different classes 
of crjital and Taennm tube recelYinf aeti with 
range of 35 to 9000 miles. Detail drawings *<>d 
complete Mils of material given for each act. We 
enclose our price list of parts. Buy direct from 
factory and save many dollars. Nothing else like 
this book on the market. Honey back if not 
satisfied. DMk 17, RADIO PARTS MANU- 

paoturiwo oo.. rm guct, ■men, men. 



The world in your 
home by RADIO 

Concerts, lectures, market reports, 
news, over your own Radio set 

Save 50% 

Send for Bulletin lowing complete 

— — — — sets, parts and dia- 
grams for building your own Radio outfit. Easy 
to build with our instructions. Write today 
for descriptive circular and full information. 

MIDLAND RADIO COMPANY 

€847 Stoney Island Avenue 
CHICAGO ILLINOIS 




Na-ald 
Small - space 
V. T. Socket 

35c each 3 for $1.00 

Moulded genuine Condensite. Requires but small 
space for mounting. Readily accessible binding 1 
posts. No excess metal to interfere wtih efficiency. 
Unaffected by heat of bulbs or soldering iron. Phos- 
phor bronze contacts; nickel-plated brass binding, 
screws. Slash-cut slot. 

Price possible only because of enormous production. 
Special proposition for dealers and jobbers. 

ALDEN- NAPIER CO. 

Dept. C 52 Willow St., Springfield, Mass, 



CUSTOM TAILOR MADE 



TO FIT YOUR INDIVIDUAL CAR 




$4.40 and up 

Parcels Post Paid 



Oor Catalog No U with samples. Is free for the 

LIBERTY TOP &. TIRE CO., 



M ado In our castors ■hope aft.>r 
your order is received. Waste 
ordinarily in 2 or 3 dare. Per- 
fect fit eTuarmnteed when cor- 
rect name. *eax and model of 
c« Is given. You cea ewasSV 
fpplr It yourself. We furm-h 
instructions end all nrnna—ij 
tacks, welts end fastaoats. 



rthe aeking. 
OeptR^J 




Easily Learned 



I Be e Radio Expert. Blake big- 
■ money. Win success in this new. 
owded field. Trained men nc 
" ST.800 TO $6,000 

ycarc-a.silyra.rnoi]. I will train you qc 
home^n your spare time.toconstrt 
operate, repair, maintain and sell 1 
fits. Short course, Jow cost, 
guarantee. Write for 



Engineer Mot 
Dept. 0-6, 




SELL US YOUR SPARE TIME 

You can turn your spare time into cash profits 
simply by acting as a subscription representative 
for POPULAR RADIO. If you want to make 
your spare hours yield you a real profit, write to 
POPULAR RADIO, 9 East 40th Street, Box 171 
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9ke DICTOGRAPH 
Radio Loud Speaker 

tyor tkeTIome 



SINCE the first announcement of the develop- 
ment of a Dictograph Radio Loud Speaker, 
interest on the part of the radio public has 
run high. 

The great Dictograph organization, famous 
the world over for its marvelously sensitive 
"Acousticon" for the Deaf and loud-speaking 
telephones, has concentrated on the perfection 
of this new Radio Loud Speaker. It is worthy 
of the Dictograph name — and that means 
Standard of the World! 

Here at last is the Loud Speaker you have 
been waiting for — a Loud Speaker that repro- 
duces every sound — singing, instrumental music 
and voice — in full volume and with absolutely 
clear, natural tones, free from distortion or 
mechanical sounds. It is used with any vacuum 
tube radio set. No alterations are needed; no 
extra batteries — you simply plug in and listen. 

Assured demand, volume production, and 
Dictograph resources have made possible a 
reduction Jrom the price originally announced. 
Instead of $25, the price is only $20— complete 
with 5 ft. cord. 

Ask your dealer to show you the Dictograph 
Radio Loud Speaker. Place your order now to 
assure early delivery. Dealers can be supplied 
by their jobbers or our authorized distributors. 





The handsome appearance of the Dictograph Radio Loud 
Speaker harmonizes with any home. It has a highly bur- 
nished spun copper bell horn attached to die cast black 
enamel tone arm, finished with nickel trimmings. The 
cabinet is of solid ebony-finished hardwood and mounted 
upon rubber knobs to aroid marring highly polished 
tables. It is furnished complete with 5 ft. flexible cord. 
No extra batteries required. 



DICTOCRAPH Radio HEAD SET 

The Dictograph Radio Head Set has established a standard of quality 
impossible to secure in any other product — its use on an ordinary 
receiving set, whether crystal set or vacuum tube receiving unit, 
improves reception immeasurably. Insist on the Dictograph — Price 
$12.00 — 3000 ohms resistance. 

The Best Head Set in the World at any Price ! 



DICTOGRAPH PRODUCTS CORPORATION 

Branches in all principal cities 
220 WEST 42d STREET NEW YORK CITY 



Digitized by 



Google 



12 



VARIOMETER and VARIOCOUPLER 

$2-85 





EACH 
Port Paid 



Mahogany 
used through' 
out* Formica 
Tubing. 

Write for 
Catalogue B 
of complete 
sets 

MOON RADIO CORP. 

Manufacturers of Ultra-Fine Receiving Sets 

12 DIAGONAL STREET 

LONG ISLAND CITY, N. Y. 





S0MERV1LLE 
METAL TERMINALS 

15c. each 
Will hold two cord tips or a mul- 
tiplicity of wires at one time, and 
take a minimum of space. Accu- 
rately made of brass, nickel -plated. 

SOMERVILLE 
TERMINAL INDICATORS 

Four for 25c. 
They fit under the terminal post like a washer, 
and take the place of engraving. 

Stock readings are: \ 
ANTENNA HI-VOLTAGE — 
GROUND HI-VOLTAGE + 
INPUT LO-VOLTAGE - 

OUTPUT LO-VOLTAGE + 
TICKLER MODULATION 

SOMERVILLE ANTENNA OUTFIT, $3.25 

Consists of 125 feet stranded copper antenna 
wire, "Anchor" lighting arrester, 2 brown por- 
celain insulators, 1 lead-in tube, 25 feet ground 
wire and ground clamp. 

Above products obtainable from your domJer 
or sent postpaid. 

SOMERVILLE RADIO LABORATORY 

43 Cornhill, Boston, Mas*. 




RADIO ft AUTO STORAGE BATTERIES 

charged srr«L^ 
'K^** F-F BOOSTER 

111 \W J%b± F-F Battery Boosters 

— ~ Charge Automatically Ope rat I at 

Unattended. Leave Your Battery 
Just where It la, without even die- 
ooonectlng It. Serew Plug In Lamp 
Sooket; Snap Cllpi on Battery Ter- 
minate; Turn Switch and Battery 
will be Charged In Morning. Is It 
not gratifying to feel thet Your 
Redlo Batteries will never fall and 
You will be Alwayt Ready to Re- 
iceive All Radiophone Broadeaet 
\<2>!iU" ~c4fgmnj Muilo. Sermons and New*, never 
■ having to be careful of. or tell 

_ Friends your Batteries ere dead? 

-.IS Itm ■*«•*». Both Weves g« Current ere RectU 
fmTthrough Adjustable and Easily Rjsnewable Infusible Carbon 
Electrode.; which ntalntnin a Constant E«ol«oy and Last 
thousands of hours. Also Charges Batteries right In Auto. No 
Skill Is Required. AMMETER Shows e ^rrwt Flowing. 
ELIMINATING Guess Work. ALL COMPLETE in ONE COM- 
PACT, SELF- CO IS TA I NED* CONVENIENTLY PORTABLE. 
AUTOMATIC. CHARGING UNIT. All F-F BATTERY 
BOOSTERS are FULL-WAVE MAGNETIC RECTIFIERS, lor 
105-125 Volt. 60 Cycle A. C. POPULAR PRICES. 
Type 0 Charges Redlo "A" 6- Volt Battery at 6 Ampsree. .$ 5 
Type B Charges Radio "B" Batteries up to 120 Volte.... 15 
TyJI A-B Charges Both Your "A" and »B» Radio Batteries 20 

Type 12 Charges 12-Volt Batteries at 5 Amperes 15 

Type 106 Charges 6- Volt Battery at 12 Amperee. 24 

Type 1612 Cherges 12- Volt Battery at 7 Amperee. .......... 24 

Type 1626 le a Combination of Beth Types 166 and 1612.. 86 
The Larger Types ere for heavy Batteries, or where time le 
limited. Shipping Weights. II te 15 Pounds. Purchase from 
Your Dealer, or Send Cheek for Prompt Express Shipment 
If vln Pured Post have remittance Include Postage 4 insurance 
charges. Or have us ship Yen Type desired C. O. D. Other 
F-F BATTERY BOOSTERS Charge Batteries from Farm 
Lighting Plante and D. C. ".Iroults. For GROUP CHARGING 
use our 100-Volt Automatic ROTARY RECTIFIER. 12 Battery. 
8 Ampere Size, $135. ORDER Now or WRITE Immediately 
For FREE BOOSTER 4 ROTARY BULLETINS 44 and 44A. 

TIE FRAKE Mil. CO., emcct a worn: cimuai, mi, ■. t. a. 

Oemadl— Room Bmttory Soretoo a Sol— Q»„ PswPJsa. amorto. Cs— es 



MYERS' 
AUDI0N 

HIGH-MU 




CHOKE 
COILS 
$ 3 50 

RECEPTACLE 
$100 

Make your net compact and 
efficient at the same time. The 
new High-Mu tube bat fire timet 
the amplification factor of die old 
type tube and it absolutely free from tube noitet. 

YOU CAN GET THEM NOW 

SILRAD CO. 



639 PAVONIA AVE. 



JERSEY CITY 
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BRILLIANTONE 

RADIO PRODUCTS 

DefLC 874 COLUMBUS AVE., N. Y. C 



Send $1.05 for either of the following 
combinations : 

No. I 

100 Feet No. 14 hard-drawn antenna wire. 

4 Porcelain Insulators. 

1 8olid copper approved ground damp. 

1 Single-pole, double- throw approved lightning switch. 

20 Feet No. 14 weatherproof insulated lead-in wire. 

No. 2 

1 Wound Enameled wire coil, 8 inches long. 3 H Diam. 

3 Brass rods, 9 Inches long, with evenly drilled holes. 

2 Brass sliders to fit the above rods. 

4 Nickel-plated brass binding posts. 

No, 3 

2 60-eent switches (1%-ineh lever). 

20 Nickel-plated brass contact points with nuts. 

4 Nickel-plated brass stops with nuts. 

4 Nickel- plated brass binding posts. 

1 Detector stand unmounted includes: Adjustable cup, ad- 
justable cat-whisker (any position). 2 extra binding 
posts. 2 connections from cup and detector to binding 
post*. 

1 Drilled fiber base for mounting same. 



4. A% 



No. 4 

1 Nest of 4 radio tubes. 8 Inches long by 3, 3H. 

inches In diameter. 
1 Spool No. 24 cotton covered wire. 373 feet. 
1 Hardwood Rotor. 

All the above merchandise guaranteed or money refunded. 



A , Few of Our Specials 

S4.50 Thordarson'i Amp. Transformers $3.00 

85.00 Acme Amp. Transformers 3.75 

Jefferson Audio Amp. Transformer! 3.50 

UV 712 Audio Freq. Transformers (Radio Corp.).. 6.00 
UV 1714 Radio Freq. Transformers (Radio Corp.).. 5.50 

Baldwin Radio Freq. Transformers 3.50 

ZETA Radio Freq. Transformers (Wonderful Results) 3.59 

3 -Plate Var. Condenser (Vernier) 1.00 

11 -Plate Condenser (.00025 Cap.) 1.50 

2 3 -Plate Condenser (.0005 Cap.) 1.75 

43 -Plate Condenser (.001 Cap.) 2.25 

$6.00 Variometer (to 800 Meters) 3.00 

$6.50 Variocouplera (Panel ft Laboratory in one) . . . 3.50 

Radio Receptor Head Phones (2200 Ohms) 4.00 

Murdock Head Phone* (3000 Ohms) 5.00 

Federal Head Phones (2200 Ohms) 6.50 

Dictagraph Head Phones (3000 Ohms) 0.50 

Western Electric Headsets 509W (2200 Ohms) 11.25 

Dr. Seibt's Headsets (3000 Ohms), none better... 12.00 

Rheostat with tapered knob 50 

Rheostat. Porcelain base 75 

Rheostat, air cooled, requires one hole In panel.... 1.00 

BRADLEY STAT (Best vernier on the market) 1.65 

Jacks — Single, Open or Closed 35 

Jacks — Double. Closed 50 

Bakelite Honey Comb Mounting, Single 45 

Double Honeycomb Mounting 2.50 

Triple Coll Mounting 3.50 

De Forest Honeycomb Coll Mounting (Geared) 5.00 

100 Millihenry Choke Coll 1.50 

12.000 Non-inductive Resistance 1.25 

.002 and .005 Ford Mica Condensers 25 

.00025 and .0005 Var. Grid and Leak Condensers.. .25 

.0005. .001. Fordmica Fixed Condensers 20 

Plugs. Flat type 50 

Plugs. Torpedo type 75 

Plugs. Bulldog Grip (John Firth ft Co.) 1.50 

Sockets. Single. .50: Double. $1.00; Triple 1.50 

Socket. Moulded (Wonderful Value) 1.00 



NOTICE — ADD 25c ADDITIONAL ON EACH ARTICLE 
MAILED WEST OF THE MISSISSIPPI. Canada and Cuba. 




Making the most of 
radio with DUBILIER 
products 

SCREW the Dubffler 
Ducon into any lamp 
socket, and you hear 
radio concerts and lec- 
tures perfectjy. No an- 
tenna or loop is required. 

The Dubilier Ducon is 
a perfect safety device. 
It prevents the lighting 
current from reaching 
the set and permits only 
the feeble radio oscilla- 
tions to pass. 

Price, at your dealer, $1.50. 

Dubilier Micadons 
reduce tube noises 

Tubes howl partly because conden- 
sers fluctuate in capacity. Dubilier 
Micadons are mica condensers which 
are permanent in capacity. Hence 
they reduce tube noises and greatly 
improve the reception of broadcasted 
concerts and lectures. 

Dubilier Micadons are made in several 
types to meet every radio need. The 
price varies from 35 cents to $1.00 
each, depending on the type and 
the capacity. 



No antenna, no 

loop—just the 
Ducon in a lamp 




Mloadon type 60 0. 
Molded case. With and 
without rrid-leak 
mounting. Prlcee range 
from 75 cents to $1.00 
each, depending on 
capacity. 



Mloadon type 601. 
Connect by eyelet termi- 
nals to build up desired 
capacity. Price 35 eenta 
and 40 cents each, de- 
pending on capacity. 



BRANCH OFFICB8: 
Sai»Pranclaco,CaL— 709 Mission 8t..SulteT01-T04 
St Louis. Mo. — Syndicate Trust Bldg., Suite 1409 
Washington. D. C. — Munsey Bldg. 
Chicago. 111.— 15 B. Monroe St. 



DUBILIER 

Condenser &> Radio Corp. 
48-50 West 4*St. N.Y. 

Canadian Distributors: Canadian General Electrto Co.. Toronto, Can. 
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The Only Knob and Dial 
Without a Set-screw 

The unsightly and troublesome SET-SCREW is at last 
eliminated. No more splitting the head of the set-screw 
or stripping of threads, perhaps raining the dial. 

To mount the TAIT-KNOB-AND-DIAL simply hold the dial with 
one hand and screw on the knob with the other; a few seconds 
does it. No tools are necessary. When fastened it will not 
wobble on the shaft, being self centering and self aligning. 

This beautiful patterned KNOB-AND-DIAL is made of the best 
grade of BAKELITE. 



Patented June 20, 1922. 



To those building their own 

sets — Don't fail to use this dial, 
it is REV0LUTIQN*AEY^ in 
its field and is the PEER of 
all KNOBS' AND-DIALS. • If 
your dealer has none as yet, 



write us, and we will refer 
you to one who has. 

k Dealers— If your Jobber is. not 
stocked up yet, write "us and 
we will refer you likewise.^" - 



We Sell Strictly to Manufacturers and. Jobber 9— whom 
we invite to write us for samples and discounts. + 

TAIT KNOB & DIAL COMPANY 

Incorporated 

11 East 42nd Street Dept. P. New York 
Phone Murray Hill 0341 



INTERNATIONAL AND ANNUAL 

Chicago Radio Show 
coliseum 

TO 



AT 
THE 



CHICAGO 
ILLINOIS 



SATURDAY 
OCT, 14th 



SATURDAY 
OCT. 2 1st 



THE PUBLIC m .. mfTT ™= WILL MEET 

WILL MEET MANUFACTURER THE PUBLIC 

IN THE LARGEST STREET- FLOOR EXPOSITION 
BUILDING IN THE UNITED STATES 



A COMPREHENSIVE 
PROSPECTUS NOW READY 

WRITE FOR IT 



BUSINESS OFFICE 
549 McCORMICK BUILDING 

PHONE WABASH 1844 
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TUBE INTO A SOCKET. Without necessitating the change of a single binding post, wire 
or batteries or headphones I The S-P-2 Adapter is a basic patent and is thoroughly covered. 
The S-P-2 RECEIVER, now in vast production and under the severe test of hundreds of 
dealers everywhere, has thoroughly established its claim of ACTUAL SUPERIORITY as 
against any regenerative receiver now offered costing $125 to $180, based on actual compari- 
sons. THE LIST PRICE OF THE S-P-2 IS BUT $85, WITH AN ADDITIONAL 
CHARGE OF $15 FOR THE ADAPTER. 

The S-P-2 is a complete Receiver of radio-telephone and radio-telegraph signals over a 
wavelength range of from 180 to 650 meters, using three tubes, viz.: detector, one stage of 
radio frequency amplification and one stage of audio frequency amplification. 

In emphasizing REMARKABLE REFINEMENT, we claim for the S-P-2 a TONE 
QUALITY of distinct class. 

It brings the QUALITY in, music and in all instrumental and vocal signals that is now uni- 
versally desired and demanded, practically eliminating all atmospheric disturbance and "noise." 

In thorough tests, using a single wire antenna 40 feet long and approximately 20 feet above 
ground, the entire broadcasting programs of Newark, N. J. ; Schenectady, N. Y. ; Davenport, 
Iowa ; Louisville, Ky. ; Atlanta, Ga. ; Detroit, Mich., and Kansas City, were received nightly in 

Pittsburgh, Pa. — and during the midsum- 
mer, supposedly poor receiving months. 
This reception was duplicated when using 
four wires strung along the ceiling of a 
one-story building. In the most severe tests, 
interference from static was not noticeable. 

DEALERS; 
Write for Catalog 101 A 





PITTSBURGH RADIO SUPPLY HOUSE 



963 liberty) Ave. Pittsburgh, Pa. 



BELL TELEPHONE 
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Duck's Radio Catalog No. 16 

Including over SO pages of the latest "hook-ups" 

256-page No. 16 Radio Catalog — just out. Send 25c in coin carefully wrapped for your copy of this wonderful book, 
the most unusual and complete catalog ever put between two covers. Not sent otherwise. It is not only a catalog, but 
a wonderful text-book on radio. Enormous cost and tremendous demand prevents further distribution at a less retainer, 
ri/rn CIMf*? TUC VCAD i OAO Duck's Radio Catalog has blazed the way with everything 
t»tH 9lnvC IrlC I tMH A9V? worth-while and dependable in radio. This catalog eclipses 
all previous editions. It It all other catalogs in one. No other is even half as large. The complete catalog of 
the Radio Corporation, with a wealth of scientific data and diagrams, showing how to build powerful radio telephone 
transmitters, the Remlcr, Murdock, and in fact all other catalogs, are in this catalog. Over fifty pages of the latest 
hook-ups (wiring diagrams), and invaluable and up-to-date data and information on radio, including important in- 
structions for building antenna. 

DKk's New Mmlded Variometer 



There are many Duck Products 

that completely dominate all competi- 
tive types. Duck Products have stood 
the test of time. 

1909-1922 

The largest line in America 
62 Complete Instruments— 5t Parts 
DEALERS 

We want lire responsible dealers In every 
eity and town in the United States, both 
for the sale of our extensive line of radio 
apparatus and all other worth-while lines of 
radio ffuocfct on all of which we can quote 
attractive discounts. We can offer you 
facilities and advantages that no other 
radio house ean offer. 



Our now moulded 
variometer speaks for 
Itself. For a compre- 
hensive d«»scriptl.)n of 
the design and radio 
thought back of our 
turioiiuters. we In- 
vite your attention to 
our exhaustive de- 
scription in catalog. 
In prettiness of de- 
sign, compactness and 
lightness of weight, 
wo have not seen any 
variometer that we 
believe compares with 
ours. The forms, un- 
like many others, 
positively will not 
warp. 




Duck's New Moulded Variometer 



No. A900 — Plate Variometer, with knob and dial 

No. A901 — (irid Variometer, with knob and dial 

Note. — If knob and dial are not desired deduct 75c 



.97.25 
.$7.26 



THE WILLIAM B. DUCK CO., 227-229 Superior St., TOLEDO, OHIO 



KADIO EOTIPHEMI 
4021 Wit KistitJeSt. Chicago III. 



VACUUM TUBES REPAIRED 

ALL MAKES DETECTORS AND AMPLIFIERS 
REPAIRED EQUAL TO NEW 
Detectors, $3.00 Amplifiers, $3.54 

Wvft is iMTMtMtf ntfetaitary «■ Im ■ msiM arvMoatiaK. 

Interestimg Proposition to Agents 
CURTISS RADIO COMPANY 
126 South 8th Street Newark. N. J. 



This Coupon 




And a dollar bill will bring POPULAR- RADIO to any 
address in the United States or Canada for the next 8 
months. This is a trial subscription offer. 

By using this coupon you will save yourself money. 
The regular yearly rate is $1.50. This special $1.00 rate 
for 8 months is for new subscriptions only. 



COUPON GOOD UNTIL NOVEMBER 1, 1922 



Date. 



POPULAR RADIO, 9 East 40th Street, New York City 

Enclosed pleaie find $1.00 for which tend me an eight months' trial subscription in accordance with 
your special offer. (Please write your name plainly) 

NAME 

ADDRESS 



iiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiHiittiiniiuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
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THE "NORTH STAR** 

Type 1-GR 



RECEIVER 



(Regenerative) 

Designed and developed by experienced Radio Engineers for those who demand 
modern radio apparatus of high efficiency and scientific construction. This Type 
1-GR Receiver is the best to be had. Our method of assembling the various units 
assures perfection in operation. The cabinet is made of hand-polished walnut. 
The panel and dials are of the very best grade of bakelite. The variometers and 
vario-coupler are Atwater-Kent. All connections to the set are made through the 
rear of the cabinet thus concealing all unsightly wiring. The wave length is 150 
to 650 meters. Regeneration is perfect on all wave lengths. 

At our Minneapolis, Minnesota, station, with a 70-foot two-wire antenna, we 
are able to hear wireless 'phone concerts sent out by the following stations, plainly 
and distinctly: Atlanta, Georgia. Kansas City, Missouri. 

Detroit, Michigan. Denver, Colorado. 

Pittsburgh, Pa. Cincinnati, Ohio. 

Schenectady, N. Y. 

PRICE, WITHOUT TUBE, PHONES OR BATTERIES: 

95T.SO 

PRICE, COMPLETE WITH EQUIPMENT AS FOLLOWS, READY TO INSTALL: 

1 Raditron UV 200 Tube. 1 Novo "B" Battery. 1 Aerial. 1 pair 2000 ohm 
Frost Phones. 1 80 ampere Grand Storage Battery. 1 Brach lightning protector. 
Complete instructions. $78 SO 



THE "NORTH STAR" TWO STAGE AMPLIFIER 

Type 2-GA 

Designed and developed to match the above Type 1-GR Receiver. By means 
of this amplifier and the above Receiver, all of the larger broadcasting stations in 
the United States are heard at our Minneapolis, Minnesota, station with sufficient 
volume for use with a Type R-3 Magnavox. With this outfit, concerts broadcast 
from Atlanta Journal, Atlanta, Ga.; Detroit News, Detroit, Mich.*, and the Sweeney 
School, Kansas City, Mo., are heard plainly and distinctly throughout the entire 
building. 

PRICE, WITHOUT TUBES OR BATTERIES: 

$50.00 



DEALERS: 
WRITE OR 
WIRE FOR 
SAMPLES. 



WE CAN OFFER YOU ATTRACTIVE DISCOUNTS, MAKE 
IMMEDIATE DELIVERIES, GIVE YOU EXCLUSIVE TERRI- 
TORY, AND FURNISH YOU WITH AN INSTRUMENT THAT 
WILL BOTH SELL AND SATISFY. 



MINNESOTA RADIO SALES CORPORATION 



512 Palace Building 



Minneapolis, Minnesota, U. S. A* 
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Ideal Home Entertainer 



TttE FadA /Aandb&^k. 

or 

FADA- FACTS 




The new FADA handbook will bo 
ment to you upon receipt of Sc to 
cover poetage, if* a How-To-Do- 
It book and you ehould have it 



The Fad a receiver, a result of the same perfection in 
design and construction that distinguishes all Fada 
products, is gaining popularity as an ideal home 
entertainer. 

When it's radio time in your home, you can sit back 
in your favorite chair, among the family circle, and 
command at your fingers' touch the talent of such 
noted artists as May Peterson, Percy Grainger, Mrne. 
Margaret Namara, or Lydia Lipkowska — Russian col- 
oratura soprano of the Imperial Opera of Petrograd 

You marvel that voices can come into your home with 
such depth of emotion and true personality. Music 
is an inspiration to everyone, it goes to the very soul 
of things and brings joy and happiness to all. 

With a FADA radio receiver music can be made part 
of your daily re-creation. And after the musical pro- 
gram there is broadcasted a digest of important world 
events. You can, with a FADA receiver, literally keep a 
jump ahead of the headlines in tomorrow's newspaper. 

FRANK A. D. ANDREA 
1581-D Jerome Avenue, New York City 
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TELERADIO FILAMENT PROTECTOR 

Here is the cheapest vacuum tube in- 
surance you can buy. 

The Teleradio Tube Protector complete 
sells for 60c and extra fuses for 10c 
apiece. Not much jto pay when you figure 
that each time you blow out a 10c fuse 
you save the price of a $5 or $6 tube. 

TELERADIO LIGHTNING ARRESTORS 

Here is a lightning arrestor that has 
been passed and approved by the 
National Board of Fire Underwriters 
and licensed for indoor use under the 
Electrical Number 5837. 

At the low price of $1, we believe 
the Teleradio Lightning Arrestor to be 
by far the cheapest approved arrestor 
on the market today. Jobbers and 
dealers are stocking the Teleradio 
Lightning Arrestor to meet the great 
demand for an approved arrestor at a 
low price. 

TELERADIO SUPERSENSITIVE PH0NE6 

More and more amateurs are 
etting "sold" on the necessity for 
uality phones, and are beginning 
to realize that phones are not 
just a matter of "2000 or 3000 
ohms," but that construction 
i the really important factor that 
distinguishes good phones from 
lerely "phones." 
Teleradio Supersensitive Phones, 
i spite of the low selling price of 
6.50, have been found by experts 
3 equal the performance of other 
hones selling at $12 to $15 a set. 
Prices: 2000 ohms, $6.50; 2200 
hms, $7.50; 3000 ohms, $9.00. 

TELERADIO VARIABLE CONDENSERS 

Teleracfio Variable Air Condensers are constructed of two groups of plates — one 
stationary, the other movable. The spacers, alignment and connections are posi- 
tively accurate. The movable plates will remain where set, as a phospor bronze 
friction washer is employed. This assures the fine adjustment necessary for the 
reception of telephone and C. W. Signals. All current carrying parts are either 
brass, copper, aluminum or phosphor bronze. 11 Plate .00025 Mid., $2.50 each; 
23 Plate .0005 Mfd. f $3.00 each; 43 Plate .001 Mfd., $4.00 each. 

OTHER TELERADIO PRODUCTS 

Teleradio Rheostats for vacuum tubes. $1.00 each. Teleradio Vacuum* Tube 
Sockets, $.00 each. Fixed Phone and Grid Condensers, $.35 each. Grid Leak 
Condensers, $.50 each. 

In case your dealer has not yet stocked Teleradio Quality Products, order direc*. 
Please mention your dealer's name and we will see that he is promptly supplied. 

TELERADIO ENGINEERING CORPORATION 

484-490 BROOME STREET, NEW YORK 
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Endorsed by "Paderewski. 




Photo b> Paul Thompson 

It w»a with great pleasure that I heard your 
Bel Cento loud speaker, the other day. The clarity and 
Toluae of tone transmitted, and particularly the absence 
Of sound distortion make it a remarkable device. 

While listening to different radio stations, 
some of them far away, I heard music and lectures with 
surprising distinctness, and the reproduction of Victor 
records sounded to me as If* the performance were taking 
place in the same room* 

You are indeed to be congratulated upon your 
Ingenious invention. 




Be 

Uhe Superlative J^ud Speaker 



\X^E consider Mr. Paderewski's praise 
of the Bel-Canto Loud Speaker one 
of the highest possible endorsements of 
this remarkable instrument. 

And it is a remarkable instrument. In no sense of 
the word is the Bel-Canto an ordinary loud speaker. 

The Bel-Canto is a new and scientific instrument 
built on the most advanced principles of acoustics. 
Radio engineers and experts, radio dealers, radio 
fans, musicians and music lovers — all are amazed 
at the remarkable beauty of tone and the undis- 
torted reproduction of the Bel-Canto Loud Speaker. 

The Bel-Canto is constructed of reeds and metal 
in strict conformity to every known principle of 
acoustics. The sound is purified in a specially 
constructed chamber before being conducted 
through the reed amplifying tube to a metal re- 
sounding chamber. The result is a tone of such 
clarity and mellowness as to surpass any other 
amplifying device that we know of — even those 
selling at $100 or mo«£. Yet the price of the 
complete Bel -Canto is onU $30. 

The Bel-Canto is a thingVif beauty, sturdily con- 



structed and handsomely finished in dull lacquer. It 
comes fully equipped with a special extra-sensitive 
loud-speaking phone, six foot cord and hard rubber 
plug — all ready to plug into your set. There are 
no extras to buy. 

The Bel-Canto is tested for two stages of am- 
plification on a regenerative circuit using at least 
90 volts in the "B" batteries. After plugging in 
the Bel-Canto, tune your set to obtain the best 
results. No head-phones necessary. 

The Bel-Canto is fully guaranteed. Entire satis- 
faction — or we will replace it with a new one, pro- 
vided the plate on the bottom has not been removed. 

Since our first announcement of the Bel-Canto 
we have been running to full capacity to meet the 
demand. And only by overtime work and in- 
creased facilities were we able to take care of orders. 
We are now in a position to supply any reasonable 
demand. 

If your dealer has not yet stocked the Bel-Canto 
Loud Speaker, order direct from the factory — en- 
closing check or money order for the price, $30. 
The Bel-Canto will come to you prepaid and fully 

guaranteed. 



Jobbers and Dealers— write for our proposition 
Bel-Canto Corporation, 417 Ea9t 34th Street, New York 
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Better Rheostat 
for 75 cents 




Hard fiber re mi Mt or strip- 
will not absorb moisture 
or corrode wires 




Half Million "Radio Fans" 
Bought Fada Rheostats in 1 92 1 

An unquestionable attribute to the merit of Fada rheo- 
stats is the universal approval of our half a million sat- 
isfied users. 

As a parallel to this achievement, Fada announces a new 
rheostat — a better instrument for less money. This new 
Fada rheostat, using a special hard fiber resistor strip, 
represents the pinnacle in rheostat design and finish. 

This new fiber strip is specially treated and will not 
absorb moisture and corrode the wires. A notable ad- 
vance in rheostat manufacture. 

The new rheostat, as a whole, is designed, finished and 
appointed to attract those admirable radio builders who 
cannot be satisfied with inferior quality. Truly, this is 
the rheostat you can buy with supreme confidence ; one 
you can assemble with genuine pride. 

FRANK A. D. ANDREA 

1581 - D JEROME AVENUE, NEW YORK CITY 



$1.00 



$35.00 
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FOR BETTER RESULTS 

USE 

evEREADy 

"A* and "B" BATTERIES 




EVEREADY "A" BATTERIES 

— hardwood box, mahogany finish 

— convenient handle, nickel plated 

— rubber feet protect the table 

— insulated top prevents short circuits 

— packed vent caps prevent spilling 

No. 6860— 

90 Amp. Hrs.— 45 Lbs $18.00 

No. 6880— 

110 Amp. Hrs.— 52 Lbs 20.00 



EVEREADY "B" BATTERIES 



No. 766 is the most popular size in use. Contains 
15 cells and has a long service life. It is equipped 
with five positive Fahnestock Spring Clip Binding 
Posts ranging from W/ 2 to 22 l / 2 volts, making it 
the most desirable type for use with vacuum de- 
tector tubes, such as Radiotron, Model UV-200. 
Dimensions Length 6$i" ; width, 4" ; height, 3". 
Weight, 3 lbs. 7 oz. Price $3.00. 




EVEREADY 



No. 763 

li especially suitable for use where 
light weight or small space Is essen- 
tial, such as In small portable sets. 
Contains 15 cells, enclosed in water- 
proof cardboard box, equipped with 
two coll wire leads. Initial roltage 
of 22 ft Tolts. Dimensions: — Length. 
3%"; width. 2"; height. 2ft*. 
Weight. 13 cz. 



1 B " BATTERIES can also be obtained 
in the following Types: 
No. 767 



Price, $1.75 



contain* 30 cells of the same size as 
in No. 766 and is therefore approxi- 
mately twice the dimensions. It has 
the same voltage taps as the No. 766 
and in addition has a 4 5 -volt tap; 
all Fahnestoek Spring Clip connec- 
tions. Tlie lower range of voltage 
taps is to be used in connection with 
the detector tub© and the 45-volt tap 
for the amplifier tubes. 

Price, $5.50 



No. 746 

consists of 72 cells equipped with 
two coil wire leads enclosed in a 
wooden box. made airtight. It gives 
108 volts and is most widely used in 
conjunction with loud speaking devices, 
such as the Magnavox. It is especially 
suitable for theatre and auditorium 
use. or outdoors, where the message 
must be carried to the longest dis- 
tance required. Dimensions: — Length, 
17": width, 9"; height, 3ft". Weight. 
20 lbs. 



Price, $15.00 



Send today for Descriptive Booklets 



NATIONAL CARBON COMPANY, Inc. 

Long Island City, N. Y. 
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Chicago 
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A Page with the Editor 



Not because we like to add to international 
complications, but rather because we believe 
that controversies between recognized authori- 
ties stimulate an interest in disputed points in 
science and lead eventually to an understand- 
ing of them, Popular Radio initiated the 
now-famous dispute concerning the "ether 
hypothesis" between Dr. Charles P. Steinmetz, 
representing the United States, and Sir Oliver 
Lodge, representing England, "both members 
of this club," to quote a sporting phrase. Sir 
Oliver's reply to the good doctor is published 
in this issue. 

* * * 

Next month Popular Radio starts another 
international controversy. Dr. Elihu Thom- 
son, American, will lead off with an article 
that attacks the "Heaviside layer" theory; in 
the succeeding number Sir Oliver Lodge will 
defend it 

* * * 

What other points in science need to be 
cleared up? 

* * * 

Although the broadcast concerts (initiated 
by Popular Radio) given at the City College 
Stadium in New York by the Philharmonic 
Orchestra took place in the middle of August, 
reports from listeners-in are still arriving. One 
of the first reports struck near home; it came 
from the brother of the chairman of the Con- 
cert Committee, who picked up the music un- 
expectedly on a vessel off the Massachusetts 
coast, several hundred miles away. 

* * * 

But perhaps the most unusual incident oc- 
curred on a Lackawanna train traveling fifty 
miles an hour through Pennsylvania— probably 
the first time that a symphony concert was 
ever heard on a railroad. A correspondent in 
Erie reports that the music was "just as loud 
and clear and well-modulated as any radio I 
ever heard. The music was received in the 
Library Buffet car, which was crowded with 
interested auditors at every performance." 

* * * 

Even the radio fans in far-away Morgap- 
town, W. Va., picked up the performances of 
this great New York orchestra. "It was cer- 
tainly a musical treat," writes John T. Hoff- 
man, of that town. "Although a storm was 
approaching, the music came through very 
well." 

* * * 

Similar reports have been received from 
nearly a score of States. "There is no doubt 
at all in my mind," reports Dr. William H. 
Eastern, of the Westinghouse Company, "that 
the total radius of this concert was over 1,000 
miles wherever there was no interference from 
the broadcasting stations." 

* * * 

The May issue of Popular Radio contained 
72 pages. This number which you are holding 



in your hand contains 116 pages — an increase 
of 34 pages. 

Yet the price remains the same— only 15 
cents. 

* * * 

Here's one request that the Editor just 
couldn't grant: 

"I was reading De Maupassant's stories last 
evening," reports Howard Gould, of Boston, 
"when my October number of Popular Radio 
was brought to me. I laid down De Mau- 
passant—and stayed up till after midnight 
reading your darned old magazine. Please 
don't make your November number so inter- 
esting; I need my sleep." 

* * * 

This number of Popular Radio contains 35 
pages of advertising — a net increase of 500 per- 
cent in seven months. Advertising in Popular 
Radio pays. 

* * * 

Here is a letter from Joseph Warren, of 
Chattanooga, Tenn., that offers one explana- 
tion of Popular Radio's steady growth: 

"When your magazine first came out I paid 
little attention to it. 'Merely another of those 
no-account radio publications/ I thought. But 
I changed my mind— and I changed because I 
found your articles authoritative and at the 
same time easy to understand. Simple lan- 
guage, clear and readable diagrams and illus- 
trations, and writers of national standing com- 
bine to put Popular Radio in a class by itself. 
May Allah be praised P 

* * * 

It is with particular gratification that the 
Editor learns that Popular Radio is com- 
manding the recognition of the educational au- 
thorities; no greater compliment can be paid 
to any magazine than to be adopted in the 
nature of a text-book in the schools. "I have 
gone over the magazine with the Fhysics De- 
partment," writes Karl E. Whinnery, principal 
of the High School at Sandusky, Ohio, "and 
we want to subscribe. Send the bill to the 
Board of Education." 

There's a real idea in that suggestion for 
school teachers elsewhere, especially physics 
teachers. 

* * * 

As a matter of fact, the value of radio as an 
educational force can hardly be overestimated. 
Not only is it of universal interest to pupils as 
an instrument in itself, but the character of the 
programs received is (or at least should be) of 
the greatest import. For it opens the way 
for bringing the world's greatest minds and 
the world's greatest music into the Little Red 
Schoolhouse. 



1 Editor, Popular Radio 
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^Jde Tfecoghezed SymSol of Superior Performance 




Amrad 2-flt»ge 

Radio- Frequency Amplifier 



3071. Amrad Detector 2 -Stage (audio) 
pllfler 263 4. and Amrad Short Wave Tuner 2596. 



Brings U. S. to Fort Atkinson, Wis. 



E. R. White, 71 Main St., Fort Atkinson, 
Wis., writes voluntarily of the "wonderful 
results" obtained with the new "Big Amrad." 

"We had no trouble bringing the United 
States to the streets of Fort Atkinson. From 
Atlanta, Ga., to Seattle, Wash.; from Oak- 
land, Cal., to Schenectady, N. Y. 

"When one of the worst electrical storms 
was raging, our crowd danced to music from 
Atlanta. We receive Pittsburgh in the day- 
time so we can be heard all over the place 

At night we pull in Atlanta, St. Louis, and 
all the rest east of the Rockies." 

This remarkable performance cannot, of 
course, be duplicated day in and day out, but 
Mr. White's experience demonstrates the pos- 



sibilities in extreme long-distance reception 
with Amrad 2- Stage Radio Frequency Am- 
plifier 3071 when combined with an Amrad 
or other standard Short Wave Receiver. R.F. 
2- Stage Amplifier $30. Radioformers, $5 each. 

Any reader of this magazine may obtain the 
famous Amrad Short Wave Set (at our new 
reduced price) — equipment unequalled in per- 
formance, quality, workmanship and reason- 
able cost — with the knowledge he can add 
Radio Frequency later whenever he wishes. 

The Amrad Short Wave Set, which has met 
with national approval for 16 months, con- 
sists of Detector 2-Stage Amplifier 2634 and 
Short Wave Tuner 2596, both encased in 
solid mahogany cabinets. Price $107.50. 



Mr. White's original letter may be seen by anyone visiting the 
Factory, or we will send you upon request a copy and Bulletins L 
and R describing the instruments responsible for liis spectacular 
results. We have verified Mr. White's statement. 

fl MERICgN RdDlOflflD RESEARCH fpRPOR/lTlON 

217 College Avenue, Medford Hillside, Mass. 
NEW YORK DISTRICT OFFICE CHICAGO DISTRICT OFFICE 
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JUST OFF THE PRESS 

The most up-to-date Treatise on Radio 



n 



TEXT BOOK ON RADIO 

By James R. Cameron 

Whose text books are 
used by the U.S. Army, 
Navy and Department 
of Public Instruction. 

350 Pages, profusely 
illustrated, written so 
the amateur can un- 
derstand. At the same 
time 

"TEXT BOOK ON RADIO" 

is a standard text book, 
for the technical radio 
student. 

ORDER NOW AND BE SURE 
OF YOUR COPY 

CLOTH BOUND, $2.50 

FLEXO-LEATHO, $3.00 

THIS "TEXT BOOK ON RADIO" 

IS THE BIG BROTHER TO 

"RADIO'S THREE BEST SELLERS" 

Radio for Beginners . • . $1.00 
Radio Dictionary • • . . .SO 
How to Build Your Own Radio Set .25 

Buy them from your Dealer or direct from 

TECHNICAL BOOK CO. 

130 West 42d Street Dept. P New York 
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The Most Powerful Vacuum Tube in the World 

While it weighs only ten pounds, it is capable of supplying 100 kilowatts of oscillating 
high frequency energy to an antenna. Just what this means in the development of 
radio may be visualized by the fact that two of these tubes operated in parallel would 
do the work of about $1,000,000 worth of the machinery that is now used in tranf- 
Atlantic communication. The inventor of this remarkable tube, IV. G. Houskeeper, 
is shown holding his invention in the laboratory where he built it. 
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Are There No Ether Waves? 

*An English ^Answer to an ^American Scientist 

FOREWORD 

In the July issue of this magazine was published an article by Dr. 
Charles P. Steinmetz, the eminent American physicist, who denied the 
the existence of the hypothetical medium known as "ether," and con- 
tended that the ether hypothesis was not necessary in order to explain 
the phenomenon of radio. This contention aroused world-wide interest 
in scientific circles, especially in England, where the physicists generally 
support the theories of Sir Oliver Lodge, who is regarded as the fore- 
most authority on the subject — and who frankly disagrees with the 
American. Dr. Steinmetz, in declaring against the ether hypothesis, 
claimed that "There Are No Ether Waves" and that the ether is not 
required for the propagation of "radio waves" — the existence of which 
he does not deny. The following article has, therefore, an international 
aspect that gives it an unusual interest in scientific circles. — Editor. 

By SIR OLIVER LODGE, F.R.S., D.Sc, LL.D. 



THE Theory of Relativity ignores the 
ether of space, "having no need of 
that hypothesis." It treats of occurrences 
mathematically, from the point of view 
of the individual observer, and in terms 
of what he can observe. It is quite 
clear t^at we, as human beings, can ob- 
serve only matter. That is what our 
senses enable us to perceive, and every- 
thing else is an inference. Mind, for 
instance, makes no direct appeal to our 
senses, and though it is the instrument 
of consciousness it is a philosophic ques- 
tion how far mind can be regarded as an 
object of consciousness. But we are 
directly aware that we are thinking be- 
ings, and therefore each individual con- 
cludes that he himself possesses a mind, 



or if he thinks deeper he may conclude 
that he is a mind and possesses a body. 

By some means or other most people 
come to the conclusion that they consist 
of both mind and body, though how 
rightly to express the conjunction may 
be difficult even to a metaphysician. 
We do not, however, directly perceive 
the minds of other people ; we only per- 
ceive their bodies, but those bodies look 
something like our own; and the way 
they act suggests that they are similarly 
each associated with a mind. That, 
however, is an inference, and there is a 
system of philosophy in which it has 
been argued against — the system known 
as Solipsism. 

To commonsense, however, such a 
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system seems absurd, and we most of 
us are quite willing to make the inference 
that other people have minds like our 
own, whether we directly perceive them 
or not. There are many other entities in 
like case — lots of things which make 
no appeal to the senses directly, but 
which are inferred from the behavior of 
matter. 

Life, like the life of a tree for in- 
stance, is of such a nature. We only 
infer that a tree is animated by some- 
thing which we call "life" because of the 
way in which it grows and develops and 
fructifies and reproduces and decays. 
But many biologists have doubted the 
existence of any separate vital principle, 
and endeavor to treat the organism as 
sufficiently explained by the laws of phy- 
sics and chemistry and by the interactions 
of molecules, the effects of which they 
observe. 

We might go further and say that 
electricity and magnetism are in a similar 
position. How do we know that such 
a thing as magnetism exists? 

Only by observing the behavior of 
some kinds of matter — behavior which 
seems inexplicable unless we assume that 
it is, as it were, animated by something 
that we call magnetism, though we have 
no idea at present what it really is. It 
is hardly true to say that we have no 
idea; some of us have ideas, but there 
is no certainty about them. And I sup- 
pose it would be possible to work out a 
theory of the motions of matter without 
mentioning the term "magnetism" at all ; 
for after all, by derivation, it only means 
the singular property of a certain stone 
which was found in Asia Minor. (The 
"lodestone," which pointed in a certain 
direction when suspended, and which im- 
parted its property to steel, was sup- 
posed to have been first found near a 
place called Magnesia.) 

But a gyroscopic compass points to the 
North, and the theory of its behavior 
can be worked out without reference to 
anything magnetic. Indeed there is 
nothing magnetic about it, it is only an 



elaborate spinning top. If we knew all 
about a compass needle it is probable 
that its theory could be worked out on 
somewhat similar lines. There is a 
hypothetical spin inside the atoms of the 
steel which may account for its behavior, 
just as the spin of the gyroscope accounts 
for its behavior, provided the spin of the 
earth is taken into account too. So it 
may be with magnetism. But no one 
has ever seen the magnetic spin, nor do 
we know for certain what it is that is 
spinning. 

Again, we never actually see an elec- 
tric current. What we observe is the 
motion of a compass needle which it 
deflects (as in a galvanometer), or the 
bubbles which arise in a liquid which it 
has decomposed (as in an electrolytic 
cell), or the light which is emitted by a 
filament which it has heated (as in an 
ordinary glow-lamp). No one has seen 
an electric charge. All we perceive is the 
behavior of bodies — the attraction of 
light things in its neighborhood; and to 
say that that behavior is due to an elec- 
tric field, or that the pattern of iron filings 
is due to a magnetic field, is no better 
than saying that it is due to electricity 
or to magnetism. It might be difficult, 
but it would be possible, to work out a 
theory of the motions of matter without 
introducing those terms. And if we 
forcibly limited ourselves to that which 
was really and directly observed, such a 
theory would be the inevitable result. 

That is what the Theory of Relativity 
aims at — to specify exactly what is per- 
ceived, and to make no hypotheses beyond 
it. If an observer fails to detect any 
difference in the velocity of light through 
space — whether he has reason to think 
he is moving toward the source or not — 
then let us proceed on the assumption 
that the velocity of light is absolutely the 
same relatively to every observer — grant- 
ing the hypothesis, which is doubtful — 
for it is constant so far as the observer 
is concerned. If an observer is unable 
to detect any difference between his own 
motion and the motion of matter near 
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Brown Bzm. 

THE BIRTHPLACE OF THE THEORY OF RELATIVITY 
In this remarkable observatory, built near Potsdam, Germany, Dr. Albert Einstein 
evolved his famous theory which "dispenses with hypotheses and attends only to what 
can be observed and measured." Sir Oliver Lodge contends that these abstract factors 
must be reckoned with, whether or not we find that they can be "observed and 

measured." 



him, then let us assume that there is no 
difference, and that everything is as rela- 
tive as it appears to be. So says the 
doctrine of relativity. In that way we 
get rid of the idea of absolute motion, 
that is of the motion of bodies referred 
to something which is not matter — some- 
thing omnipresent and fundamental, in 
which matter, ever since Newton, has 
been hypothetically held to exist. 



The Theory of Relativity is pro- 
fessedly a pragmatical and observational 
mathematical theory : hence it is claimed 
that it ought to be acceptable to 
physicists. It dispenses with specula- 
tion, dispenses with hypotheses and at- 
tends only to what can be observed and 
measured. At least that is its ideal, 
though whether it quite comes up to its 
ideal may be doubted. We will give it 
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the benefit of the doubt and assume that 
a theory of the universe can be elaborated 
without reference to anything but matter 
and its motion relative to other matter. 

An interesting example of this kind 
of relativity is furnished by a letter in 
"Nature" for July. 8th, 1922. A cor- 
respondent there points out that, of the 
two theories of the atom, one (namely 
Bohr's) requires the electrons to be re- 
volving round a nucleus, while the other 
(Langmuir's) requires them to be 
stationary. He proposes a Copernican 
reconciliation, letting them be stationary 
while the nucleus spins on its axis, say- 
ing that according to the Theory of 
Relativity that should do just as well ; in 
other words, that it does not matter 



whether a group of electrons revolve 
round a nucleus, or whether the nucleus 
rotates inside a group of electrons. Just 
so, according to an extreme relativist, it 
might be held that it makes no difference 
whether the whole system of stars re- 
volves round the earth once a day, or 
whether the earth rotates diurnally on 
its axis. 

Put in this way the notion is repugnant 
to commonsense and, we need not hesi- 
tate to say, is false. So also the recon- 
ciliation of atomic theories suggested in 
the ingenious letter to "Nature" is 
imaginary and devoid of efficacy. But 
according to strict relativity it is not 
so easy to say why commonsense comes 
to these conclusions. The fact is that 
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COMPASS 

A DELICATE PROBLEM; HOW WOULD YOU DECIDE IT? 
Sir Oliver points out that "Nobody ever saw electricity." But he also observes that 
"We do observe the motion of a compass needle which electricity deflects/' For 
example, the upper diagram illustrates what happens when a compass is brought 
near a ivire that has no current flowing through it; the lower diagram shows the 
change that takes place in the compass when a current IS flowing through the wire. 
Should zve deny the existence of magnetism (or of the ether, for that matter) merely 
because our senses cannot yet perceive the agencies that produce the phenomena? 
Sir Oliver Lodge answers "No," 
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the centrifugal acceleration required for 
radiation cannot be conferred on an elec- 
tron by a relatively rotating nucleus. 
Nor is it possible for the stars to move 
far quicker than the velocity of light — 
as they would have to if they were to 
revolve round the earth. 

For what, after all, is the velocity of 
light, and why should a thing be unable 
to move faster than that? 

If we wholly and finally ignore the 
ether, no explanation is forthcoming. 
We can only merely say that it is so. 
Relativists all agree that it is so — the 
equations demonstrate that — but by pure 
relativity they cannot explain why. 

Hence those who have gone most 
deeply into the Theory of Relativity 
sooner or later perceive that there must 
be something substantial filling otherwise 
empty space; in other words that the 
ether is really and truly indispensable, 
however much for practical purposes it 
may be ignored. For though we can 
proceed a long way without mentioning 
or thinking of it, sooner or later it is 
bound to make its existence felt, not 
physically, but mentally, because of cer- 
tain physical effects or consequences 
which are inexplicable without it, and 
because its existence is necessary to clear 
and adequate conceptions. To put it in 
the most ordinary and elementary form, 
one cannot really think of waves with- 
out some substantial medium for their 
conveyance. 

Let it be known then that the great 
apostles of relativity have never denied 
the existence of ether. They have dis- 
pensed with mentioning it as far as they 
can. It does not seem essential to their 
theory as far as that has been worked 
out. It does not seem amenable to 
direct experiment; and they can write 
down their equations without attending 
to it. But to deny the existence of the 
ether, or of electricity, or of magnetism 
or life or mind, merely because we find 
it possible for many purposes to ignore 
them, is to stultify ourselves. And to ac- 
cuse any of the great relativists of deny- 
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TO DENY THE EXISTENCE OF FORCES 

WE CANNOT PERCEIVE IS "STUPID" 
So states Sir Oliver Lodge in his spirited de- 
fense of the ether hypothesis. "One cannot 
really think of (radio) waves without some 
substantial medium for their conveyance" he 
argues. Sir Oliver was president of the Physi- 
cal Society of London, 1899- 1900; President of 
the British Association, 1913-14, and the re- 
cipient of the Rumford Medal of the Royal So- 
ciety and of the Albert Medal "as a pioneer in 
wireless telegraphy." Among his twenty volumes 
on scientific subjects is "The Ether of Space." 

ing the existence of an ether is to at- 
tribute to a man of genius a stupidity 
which he is very far from exhibiting — 
still less of possessing. 

How then is it possible for Dr. Charles 
P. Steinmetz to lay down the law and to 
say that "there is no ether," that "there 
are no ether waves," and that "accord- 
ing to the Theory of Relativity there 
can be no such thing"; and that no car- 
rier for light or electro-magnetic waves 
is needed? 
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Plainly because he has gone a certain 
distance into the Theory of Relativity, 
and has not emerged into the atmosphere 
beyond 1 it. He is satisfied with the way 
in which it works out the motions of 
matter as observed by the senses, and he 
considers that any inferences beyond the 
immediate testimony of the senses are 
illegitimate. 

That, then, is where we part com- 
pany. To limit ourselves to sense indi- 
cations alone is to reduce ourselves to 
the level of animals. No one really 
does it; and some even of the animals 
may make inferences of a kind. Cer- 
tainly it is our human privilege to dis- 
cover, to infer, to generalize and to pre- 
dict. And I advise those who are every 
day using the ether, for electrical and 
magnetic and optical purposes, not to 
confuse themselves with the gratuitous 
and rather stupid hypothesis that matter 
is all that exists because matter is all 
they perceive; but to allow their minds 
freer play, and to realize that manv 
other things exist too, for which we have 
no sense organ. 

So, if they care for my advice, I will 
recommend them to use a nomenclature 
in accordance with commonsense ; to give 
a name to the substance or medium in 
which all their phenomena are occurring; 
to realize that wherever there is an elec- 
tric field or a magnetic field or a gravi- 
tational field or a beam of light, there 



must be something going on in this 
medium — something which physicists can 
hope to analyze and examine and reduce 
to law and order. I would urge them 
not to remain satisfied with an abstract 
statement about the existence of unex- 
plained forces in an absolutely empty, 
unphysical and merely geometrical 
space. 

A field of force in vacua has to be 
accounted for: the mere statement that 
it exists is no theory. A theory of the 
ether has not yet been worked out, it 
remains for the next generation of 
workers to do it. Perhaps some of those 
now living will lend a hand. It is no 
easy task. Meanwhile we can remem- 
ber always that the properties of the 
.ether are largely unknown and remain to 
be discovered : which surely is a stimulus 
to us to pursue our researches. That 
which we know definitely about it, so 
far, is the rate at which it can transmit 
waves, and we know also a great many 
things which follow directly therefrom. 
We know further that it has properties 
akin to elasticity and inertia, which are 
experienced respectively in electricity and 
magnetism. Again we know (through 
the genius of Clerk Maxwell) that the 
combination of these two properties 
gives rise to that special kind of dis- 
turbance which stimulates the eye, and 
is responsible for all that is experimented 
on in wireless telegraphy. 



Is There Really a " Heaviside Layer"? 

"No," answers Dr. Eli hu Thomson, one of the 
foremost authorities in the world, in his article 
in the December number of this magazine. 

"Yes," answers Sir Oliver Lodge, with no less 
authority — in the January number that follows. 

That two such eminent scientists should select 
Popular Radio as the field for this international 
discussion is a matter of moment to radio amateurs 
throughout the country. 
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From a photograph made for Popular Radio 



THE MAN WHO ORIGINATED THE ARMSTRONG CIRCUIT 
Herts, Marconi, De Forest — and now Edwin H. Armstrong head the list of scientists 
who have made radio, as we know it today, possible. Armstrong has the unique honor 
of making three definite contributions to radio. First, he originated the regenerative 
feedback vacuum tube circuit. Second, he invented the super-heterodyne receiver — the 
most sensitive receiver ever produced. Third, he invented the super-re generative 
receiver, which has just taken the world by storm, and which bears his name. Detailed 
instructions for building this super-regenerative receiver were published Popular 

Radio for September. 
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AUDIONS 



Every radio fan who has heard tlie 
audio frequency "howling" of a home- 
made receiver will recognize the raw ma- 
terial from which the notes of this re- 
murk able instrument are built and how 
wonderful musical tones are created by 
varying the inductance or the capacity of 
the vacuum tube circuit. 



THE undeveloped talents of the au- 
di on tube are undoubtedly numer- 
ous. One might let his imagination roam 
at will among its possibilities and never 
touch upon more than a small fraction of 
the applications some day to be discov- 
ered; many of them, doubtless, by the 
thousands of radio amateurs who are 
now free to pursue this still adventurous 
search. 

There is one phase of audion applica- 
tion in which I have 
always had a deep 
personal interest. 
This application does 
not lie in the field of 
practical utility, but 
in the world of art and 
imagination, in the province 
of music. 

For, in addition to its 
many other magic feats, 
the audion may be used to 
produce musical harmonies far more 
beautiful than those of any musical in- 
strument yet devised. 

Music from the audion! That is the 
theme which I suggest to those who are 
interested in the undeveloped possibilities 
of the vacuum tube. 



By 

LEE DE FOREST, Ph.D. 
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The audion serves not only as a de- 
tector, an amplifier and a high-frequency 
generator, together with a score or two 
or other uses in electrical engineering: 
it will serve also as a musical instrument, 
an instrument of astounding possibilities. 

It is quite possible, I believe, that the 
musical audion, when fully developed and 
perfected, will revolutionize altogether 
the production of music. It will super- 
sede our organs and pianos, even per- 
haps our symphony orchestras, just as 
these have superseded the musical instru- 
ments of ancient times, the lyre, the 
tambor, and the Pipes of Pan. 

This musical phase of audion possi- 
bilities is not a new idea, though it is one 
long awaiting development. Back in 
1915, following the use of the audion in 
the record-breaking radio telephone dem- 
onstration from Arlington to Honolulu, 
I made an announcement of what was 
then the. promise of an early use of this 
magic tube as a producer of music. I 
pointed out that the tube was a device 
capable of producing musical notes of 
rare beauty and great range ; an entirely 



new music of surpassing volume and 
harmony. 

It was while developing the audion as 
a wireless telephone detector, and as an 
amplifier to be used on long-distance 
telephone lines, that I made the discov- 
ery of audion music. I found that when 
the circuits of an audion tube were ad- 
justed in a certain way, so that electrical 
oscillations were produced, I could hear 
a clear musical note in the connected tele- 
phone receiver. The quality of this note 
was exceptionally beautiful. After later 
experiments I found that I could change 
this quality of tone so as to produce a 
great variety of sounds — imitating, for 
example, the flute, the oboe, the cornet or 
stringed instruments. I could also pro- 
duce other sounds which, while pleasing 
to the ear, were quite unlike the tones 
emitted by any of the musical instru- 
ments with which we are familiar. 

The pitch of the note could be regu- 
lated, I found, by changing the capacity 
or the inductance of the circuit, this be- 
ing accomplished easily by means of a 
sliding contact on the inductance coil or 





Ftom a photo made for Popular Radio by Western Electric 

PHOTOGRAPH OF THE NOTES 01 A FIFE 
^ This oscillograph shows (at the top) a pure sine wave of iooo cycles a second; the 

second wave from the top shows the highest note of the fife, which has practically no 
harmonics. The presence of harmonics is clearly shown on the two lower waves. 
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by turning the knob of the condenser. 
I found, indeed, that I could change the 
pitch of the note by merely touching my 
finger to certain parts of the circuit, and 
by so doing I was able to obtain many 
weird and beautiful sound effects. An- 
other method of varying the pitch was 
by means of a black lead pencil mark 
drawn on a piece of paper or a slate and 
connected across certain parts of the 
circuit. 

Every one is familiar with the peculiar 
plaintive notes produced by the Hawaiian 
guitar when the player slides a piece of 
steel along a string previously set in vi- 
bration. Much the same effect can be 
obtained with the musical audion by 
varying gradually the pitch of its note. 
Other effects include the shrill warble of 
birds, staccato drumbeats, heavy organ 
peals and notes closely simulating those 
of the familiar orchestral instruments. 
Even in our preliminary experiments we 
succeeded in producing new tones, tones 
far more ethereal and beautiful than any 
now at the command of musicians. 

The reason why these effects were pos- 
sible will be clear at once to radio engi- 
neers. Musical tones are simply air 
vibrations or oscillations that have fre- 




quencies within the audible range. That 
is, they have what we call "audio fre- 
quencies." On the other hand, the elec- 
tric oscillations in a vacuum tube, for 
example in a tube which is being used 
as a generator of oscillating current or 
as a transmitter for continuous wave 
radio work, are much more rapid than 
the oscillations of sound. They have 
higher frequencies or what we call "radio 
frequencies." All this is familiar. 

But vacuum tubes can be made to os- 
cillate not only at the high radio fre- 
quencies, but also at the much slower 
audio frequencies. This, indeed, is just 
what the tube does when it goes wrong 
temporarily and howls into the telephones 
of a radio receiving set. It is oscillat- 
ing at a comparatively low frequency, a 
frequency within the audible range. 

All that we have to do to bring this 
about artificially is to arrange a partial 
feed-back circuit containing the proper 
inductances and capacities to produce 
just the frequency, that is, the tone, 
which we wish. The electric oscillation 
thus produced, being already of audio 
frequency, requires merely to be fed into 
a telephone or loudspeaker in order to 
give us ordinary sounds in the form of a 
musical tone. 

The note of an organ pipe is produced 
by the oscillation of the air-column inside 
the pipe. The note of an audion tube is 

HOW THE "AUDION ORGAN" 
MAY BE PLAYED 
By means of vacuum tubes, a. loudspeaker, 
and a suitable audio frequency oscillating cir- 
cuit connected to a keyboard — similar to a 
piano or organ — music of exceptional tone 
flexibility and wonderful sweetness may be 
produced. The apparatus may be controlled 
by "stops" as in the organ, so that the various 
musical instruments may not only be imitated, 
but other tone qualities may be produced thai 
are unknown to the musical world today. 
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produced by an electric oscillation in the 
tube circuits. To change the pitch of an 
organ pipe one changes its length, thus 
altering the frequency of the oscillations 
of the air-column. To change the pitch 
of the musical audion one changes the in- 
ductance or the capacity, thus altering the 
frequency of the electric oscillations. 
Either an organ pipe or a musical audion 
circuit may be built or adjusted to give 
out a tone of any desired pitch. 

My next step in the development of 
the musical audion was to arrange a scale 
similar to that of a series of organ pipes. 
In this audion organ, however, we used 
switches in place of the ordinary organ 
keys. By pressing certain switches we 
cut in or out of the circuit more or less 
of inductance or of capacity, thus chang- 
ing the frequency of the oscillations in 
the tube and controlling the pitch of the 
note emitted from the telephone receiver. 

To give volume to the music we con- 
nected a number of loudspeaking horns 
in place of the telephone receiver. With 
these horns distributed in different parts 
of the laboratory, or grouped together in 
one place, we secured many novel effects 
in the way of our synthetic music. 

The bulbs used in these experiments 
were three inches in diameter or less. 
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We used one bulb for each octave of the 
musical scale. By an arrangement of 
switches in place of keys, we could pro- 
duce from this one bulb, by pressing the 
right switch, any of the notes of that 
octave. Another bulb was used for the 
next octave, and so on. The output of 
all these bulbs was fed into one set of 
telephone receivers or loudspeakers, so 
that the total energy emitted in the form 
of sound was that of all the circuits in 
action at any one time. It included all 
of the notes being sounded by the tubes, 
just as orchestral music includes all of 
the notes being sounded at one time by 
all of the instruments which are playing. 

These experiments of mine were car- 
ried out six or seven years ago. There 
had been, however, some still earlier at- 
tempts to produce electrical music in 
other ways, not using the audion. No- 
table among these were the experiments 
of the Cahil Company with what was 
called the "telharmonian." 

This instrument was a huge plant con- 
sisting of a large number of alternating 
current generators of the inductor type. 
Each of these generators produced a cur- 
rent of a certain definite number of al- 
ternations a second, and each was tuned 
to the frequency of one of the notes of 
the musical scale. There was a different 
generator for each note, just as a piano 
has a different string for each note. 

The currents from these generators 
were controlled by a keyboard similar to 
that of an organ and were combined thus 
into a single, highly-complex musical cur- 
rent which was transmitted over the tele- 
phone wires to theaters, hotels and 
homes, where loudspeaking horns poured 
this new electrical music into the air. 
There were imitations of the organ, the 

LOWEST AND HIGHEST SOUNDS PER- 
CEPTIBLE TO THE HUMAN EAR 
Of the thirty instruments of the modern or- 
chestra, the lowest pitch is that of the tuba 
(32.7 vibrations a second), and the highest is 
that of the piccolo {4752 vibrations a second). 
Radio frequency currents in general use range 
from 30,000 to 1 £00,000 vibrations a second; 
the highest audible vibrations range up to 40 poo. 
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clarinet and other instruments, and 
mingled with these were strains of a 
quality entirely novel to musicians. 

In comparison with the telharmonian, 
the musical audion has the advantages of 
greater flexibility and ease of control as 
well as of simplicity. As a source of 
musical tones an audion is equivalent to, 
indeed it is superior to, the alternating 
current generator, but at a small frac- 
tion of the cost, bulk and weight. The 
necessary parts of an audion organ might 
be contained in the cabinet of an ordinary 
talking machine and with a control the 
size of a typewriter keyboard. With the 
audion organ there are no pipes or 
strings to require great bulk, and yet it 
will produce music ample to fill a large 
auditorium. 

The greatest advantage of the audion 
organ lies, however, in the increased 
tonal resources which it puts at the ser- 
vice of the musical composer. Musical 
tones differ among themselves in three 
qualities: pitch, loudness and quality. 
The pitch is simply a matter of fre- 
quency; the greater the frequency, the 
higher the pitch. Loudness explains it- 



self ; tones may be either very strong and 
loud, or very faint — or anything in be- 
tween. Both of these two character- 
istics of a tone are fully controllable in 
the audion organ; pitch, as I have ex- 
plained, by varying the frequency of the 
electric oscillation, loudness by varying 
the input of energy with a resistance or 
in any other convenient way. 

But the third characteristic of tones, 
the tone quality, the audion organ also 
permits us to control ; and it is this, I 
imagine, which will be of the most in- 
terest to the professional musician. 

The differences in the sound of the 
various musical instruments are due 
almost altogether to differences in the 
quality of their tone. Middle C of the 
piano has a pitch or frequency of 262 
vibrations a second. This same note 
played on a violin or on a clarinet or on 
a French horn has exactly the same fre- 
quency, 262 a second. Yet the notes 
from these different instruments do not 
sound alike. You can tell easily that one 
of the notes is from the piano, another 
from the French horn. What are the 
differences? 
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THE TONES OF A SAXOPHONE— THE INSTRUMENT 
RICHEST IN HARMONICS 
Compare the record of harmonics (illustrated by the frequencies in the three 
lower waves that record three different notes of a saxophone) with the pure 

sine wave at the top. 
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They He in the tonal quality, and this 
tonal quality is a matter of what are 

called "overtones." A pure musical tone 
is a simple and regular vibration. It is 
represented by a pure sine-wave curve, 
like the curve of a perfectly regular al- 
ternating current. 

Incidentally, such an absolutely pure 
tone cannot be produced by any ordinary 
musical instrument and only with great 
difficulty by the human voice. All ordi- 
nary musical tones contain certain over- 
tones superposed on the pure tones. 
These overtones are tones of higher 
pitch, that is, of higher frequency, which 
are sounded at the same time as the pure 
tone and blend more or less completely 
with it. The overtones produce little 
bumps and hollows, little kinks, in the 
sine-wave of the pure tone. Or they dis- 
place the maxima and minima of the 
wave, so that the original sine-wave is 
no longer exactly even and symmetrical. 
In electrical language they "distort the 
wave of the sound." 

This distortion is what produces tone 
quality. A piano note has a certain fun- 
damental tone, a pure symmetrical sine- 
wave, corresponding to the pitch of the 
note. It also has certain overtones, cor- 
responding to vibration of the piano 
string in parts, in halves or thirds or 
quarters. It has certain other overtones, 
corresponding to parts of the sounding- 
board or to other strings. The actual 
tone is the sum and combination of all 
these tones. The overtones distort the 
sine-wave of the pure tone. They give 
it its quality, so that you recognize it as 
a piano tone. If your ear is very good 
you may be able even to recognize it as 
a tone from a certain individual piano or 
from a piano of a certain make. 

Similarly with other instruments, each 
one has its own set of overtones which 
it imparts to its fundamental tone. Each 
one has its own tone quality. To some 
extent this quality can be controlled by 
the musician, as when a violinist changes 
his tone quality by varying his bowing, 
or when a horn player sticks his fist into 



the bell of his instrument in order to 
get the so-called "stopped" quality into 
his tone. 

Now all of these variations of tone 
quality are obtainable — and controllable 
— with the audion organ. The musical 
audion may be adjusted so that its 
primary tone is absolutely pure, a perfect 
sine-wave. Or this primary tone may be 
altered merely by distorting the electric 
circuits, so as to cause any desired change 
in the quality of the sound. It may be 
made to counterfeit the piano, the violin, 
the 'cello or the horn, or may be distorted 
into any sort of sound — musical or 
grotesque. 

Furthermore, the note of the audion 
tube is controllable in pitch with extraor- 
dinary precision. It may be altered not 
only in steps of a full tone (as in most 
instruments), but by half tones or quar- 
ter tones or even lesser fractions. It may 
be played so as to be always precisely in 
tune, an advantage which it shares only 
with the violin and other bowed strings 
and with the slide trombone. All other 
instruments, among ordinary ones at 
least, have a fixed series of notes. Only 
these notes can be played, and the musi- 
cian can alter the pitch of these, while 
playing, only slightly, if at all. 

On the piano, for example, D sharp 
and E flat are the same tone, produced 
from the same string. Every musician 
knows that this is not quite as it should 
be. D sharp and E flat ought to differ 
a little in pitch. One or the other should 
be used depending upon the exact har- 
mony desired. But to insert both in the 
piano would require too many strings and 
keys. One note, about half way between 
the two, must serve for both. The entire 
piano keyboard is a compromise between 
musical desirability and mechanical 
necessities. Its scale is not, it cannot be, 
exactly perfect. 

Other instruments have similar imper- 
fections. Their scales are never quite 
perfect. Their harmonies are always a 
trifle untrue. Only the violin and its 
lower-pitched analogues, the viola, the 
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VIBRATIONS THAT WE CAN HEAR— AND THAT WE CANNOT 
This diagram shows two alternating current wai'cs. One is one of a frequency 
that ivc can hear and one is of a frequency that oscillates so fast that the human 
ear cannot detect it. The latter is used in radio communication and is usually 
produced by the vacuum tube. The vacuum tube may also be used to produce 
the audio frequency oscillations zvhich arc used by De Forest for tlie production 
of the wonderful new music described in this article. 



'cello and the double bass ; the slide trom- 
bone; the human voice — and the audion 
tube— can be made to produce absolutely 
true tones, absolutely perfect harmonies. 

In precision of control for both pitch 
and tonal quality, the audion tube equals 
or surpasses all other instruments. It 
has, as the musicians say, great flexi- 
bility, a flexibility exceeding even that of 
the full orchestra. 

The modern symphony orchestra con- 
tains 25 to 30 kinds of instruments. 
Allowing for the possible different ways 
of playing some of these instruments, the 
composer has at his service perhaps one 
hundred different kinds of tonal quality. 
His available pitch range is from the 
highest D of the piccolo, at 4,752 vibra- 



tions a second, to the lowest C of the 
mutiple-valved tuba, at 32.7 vibrations a 
second. He can widen this pitch range 
a few notes if he has an organ for very 
low tones or if his violinists can play 
the six or seven possible harmonics which 
range above the piccolo. But his avail- 
able range of tone quality and his avail- 
able range of pitch do not fully coincide. 
He cannot play high notes of bass-horn 
quality nor low notes that sound like the 
piccolo or flute. The flexibility of the, 
orchestra, its resources of tone color, or 
expression or emotional portrayal, white 
very great in comparison with the piano 
or with any other single instrument, is 
still far from being as complete as is 
possible in theory. 
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From t photo made for Popular Radio by Western Hectrlo 

PORTRAIT OF THREE NOTES OF A CORNET 
Note the first harmonic (one octave above the fundamental) in the wave below the 
pure sine-wave. In the record next below there are numerous harmonics which 
are increased further in the lowest wave. 



The whole history of instrumental 
music may be regarded, by the way, as 
a more or less successful effort by musi- 
cians to widen the flexibility of their in- 
struments, to increase the sum-total of 
their tonal resources. The original in- 
struments of primitive man appear to 
have been two, the simple pipe or whistle 
and the drum. To these the ancients 
added a third fundamental instrument, 
the stretched string or lyre. These three 
possessed a very small range of pitch and 
a still smaller range of tonal quality. 

It was the effort to increase this range 
that led to modern instruments. Out of 
the pipe grew first the notched or holed 
pipe which could play several notes and 
which survives in the modern flute. Then 
came the combination of several pipes 
fastened together in a row. These could 
play not only a note for each pipe, but 
the quality could be varied by using nar- 
rower and wider pipes or by making 
them out of different materials. Hence 
the Pipes of Pan or syrinx; and out of 
this there came, by direct and traceable 
descent, the modern organ. 

The primitive stringed instrument, the 
lyre, developed even more widely in the 



direction of greater flexibility. Pitch 
range was attained by the device of 
changing the string length with a moving 
finger, as in the modern violins. A mar- 
velous increase in range of tonal quality 
followed the invention of the bowed or 
scraped string to replace the original 
plucked string. 

Even the drum followed suit in the 
search for greater flexibility. We have 
now the tuned drum or kettledrum, the 
various tone qualities of small drum, base 
drum and tambourine, and, in addition, 
the triangle, cymbal and others, which 
are really only kinds of drums made out 
of metal, and made thus in order that 
the tone quality might be different, that 
the composer's available range of quality 
might be widened still a little farther. 

Finally, we have the modern orchestra, 
its available musical resources so wide 
that they would have been totally in- 
conceivable, I suppose, to a musician of 
ancient Greece or Rome, even perhaps to 
the religious choristers of only two or 
three centuries ago. 

Is this the final step ? Has the orchestra 
as wide a range of pitch and tone quality 
as we will ever be able to attain? 
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I think not. I believe that the musical 
audion will soon be able to widen greatly 
even the great flexibility of the orchestra. 
Audion tubes can play notes of any pitch ; 
even, if necessary, notes several octaves 
above the piccolo or the violin harmonics. 
And they can play all of these notes, high 
or low, with any desired tonal quality; 
with the quality of horn or oboe or 
'cello, or with new qualities not yet 
known or used. 

What a resource for the composer! 
What possibilities of new orchestration, 
of undreamed of harmonies and melo- 
dies, tone colors and emotional effects ! 

Of course we must not expect that the 
development of the audion organ will be 
entirely free from practical difficulties. 
At least two of these difficulties can be 
foreseen already. One is that of arrang- 
ing a tube circuit which will be perfectly 
stable, so that the tone of the tube will 
not vary, even ever so slightly, after it 
has been once adjusted. 

The second difficulty is the devising of 
a precise, rapid and dependable system 
of control, an equivalent of the keys and 
valve mechanisms of the ordinary organ. 
Mere switches and condenser knobs are 
neither precise enough nor quick enough. 



At the moment these practical obstacles 
look pretty serious. But obstacles have 
a way of disappearing as we approach 
them more closely, especially where the 
audion tube is concerned. Probably 
obstacles to the development of the 
audion organ will be no exception. 

In all my work with the audion — and 
I can imagine no device in the wide range 
of practical physics which has greater 
fascination than this little bulb — I have 
found no phase of its possibilities quite 
so interesting as this one of the produc- 
tion of musical tones. Certainly the idea 
of producing beautiful tone effects by 
such an entirely new method, unknown to 
our great composers, offers to musicians 
an alluring field for their genius. 

In the audion we shall have an instru- 
ment suitable for home entertainment as 
well as for furnishing music to a big 
auditorium. And music thus produced 
may be taken up again by the audion, 
this time for broadcasting, and finally 
received by the countless other audion9 
of receiving sets throughout the world. 
The musical audion, the radio transmit- 
ting audion and the receiving audion, 
each one doing its share toward the en- 
richment of life! 




The Master's Voice 

Our esteemed (if somewhat more elderly) con- 
temporary, the London Punch, recently published a 
satirical drawing of a Vicar and a Verger regarding 
an empty church. 

"This is terrible," observed the former, "five minutes 
before the service and not a soul here!" 

"No, sir," replies the Verger, "but I understand 
there are some thousands waiting in their own homes 
to listen in." 

In the United States the satire of this observation 
would be lost — simply because it reflects a truth. The 
accompanying picture was snapped in a Pennsylvania 
farmhouse during divine service by radio. 



Prom a photograph by P. A. Seojeoiff 
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FIGURE 1 

Schematic drawing that shows the general layout of the itistru- 
ments for the vacuum tube control panel described in this article. 
Hie iviriny is indurated by heavy black lines; the dotted lines show 
the iviriny ivkcre it is led underneath the baseboard. 




How to Add a Vacuum Tube 
to Your Crystal Receiving Set 



75 



THE COST OF DOING IT— 

Electron tube $5.00 to $6.50 Miscellaneous binding posts 

Electron tube socket 75 to 2.00 and screws (about) .... 

Filament rheostat 1.00 to 2.50 "A" storage battery, 6-volt, 

Grid leak and grid condenser .50 to 1.50 60 ampere-hour capacity 15.00 to 20.00 

Bypass condenser (about).. .35 "B" battery, 22Vi to 45 

Ten feet No. 14 bare tinned volts 1.00 t o 3.00 

copper wire (about) .10 Total cogt ."$2T25 to $36.70 



By WATSON DAVIS 



THOSE radio fans who made the 
crystal receiving sets that have been 
developed by the Bureau of Standards 
in Washington and that have been 
described in detail in this magazine,* 
have apparently found their modest ex- 
perience with radio so interesting as to 

•See "How to Make and Install Your Own Re- 
ceiving Set" in Popular Radio for May, 1922, and 
"How to Make and Operate a Two-Circuit Receiving 
Set" in the July issue. 



stimulate a desire for a receiving set 
of greater efficiency. In response to 
this demand, Uncle Sam has produced 
another set of specifications — a new and 
better set that employs the same tuning 
inductances as the two previous sets 
but that substitutes a vacuum tube 
detector for the crystal detector. 

These new specifications enable the 
builder of the crystal sets to convert 
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them into tube sets at a cost ranging 
from $23.00 to $37.00. Thus altered, 
the new sets are capable of receiving 
high-powered transmitting stations at a 
distance of about seventy-five miles, 
when they operate on wavelengths from 
200 to 600 meters. Under good atmo- 
spheric conditions broadcasting from 
distant stations may be heard, especially 
at night. The simple electron tube detec- 
tor circuit will not, however, make 
"continuous-wave" signals audible. 

The instructions issued from Wash- 
ington describe simple apparatus of satis- 
factory performance without reference 
to the possible existence of any patents 
which might cover parts of the appara- 
tus. Apparatus in general similar to 
that described can be purchased from 
responsible manufacturers and dealers. 

The Essential Parts of the Set 

The complete radio receiving equipment may 
be divided as follows: antenna, lightning 
switch, ground connections and telephone re- 
ceivers. These are completely described in the 
May issue of this magazine. 

The tuning device. This may be the tuning 
coil described in the May issue of Popular 
Radio or it may be the two-circuit coupler and 
variable air condenser described in the July 
issue. While the two-circuit tuner will be 
somewhat more selective than the single-circuit 
tuner, its use is not absolutely essential. The 
two-circuit tuner is also more difficult to oper- 
ate than the single-circuit tuner. 

The electron tube detector unit. This is 
shown in Figures 1, 5, and 6. It is composed 
of a baseboard B and an upright panel A. On 
the baseboard B is mounted an electron tube 
E, shown only in Figure 5, an electron tube 
socket S, a grid leak R, a grid condenser C, a 
by-pass condenser C 1 , and eight binding posts. 
On the upright panel A is mounted a filament 
rheostat R 1 , (the adjusting knob J is shown in 
Figure 5), and two telephone receiver binding 
posts L and M. The parts S, R, C and O are 
also shown in Figure 3. Later it will be told 
how the various parts are assembled on the 
baseboard and the panel. No description is 
given of how the parts E, S and R l are made 
because these are all commercial articles. It is, 
of course, possible for one to make parts such 
as the electron tube socket S and the filament 
rheostat R 1 . 

The accessories needed are a six -volt battery, 
used for lighting the filament, often called the 
"A" battery, with an ampere-hour capacity of 
about 60 ; a 22y 2 to 45-volt dry battery, called 
"B" battery; binding posts; stiff copper wire; 
wood boards for the baseboard and upright 
panel, and two brass angle braces for sup- 



porting the panel. The "A" and "B" batteries 
are shown in Figure 5. The "A" battery will 
usually be placed on the floor beneath the table 
upon which the other parts of the equipment 
are mounted. Its comparative size is much re- 
duced in the drawing. An insulating material 
panel may be substituted for the wood if de- 
sired. The electron tube detector may also be 
entirely enclosed in a wood cabinet with a 
hinged cover, if desired. 

Details of Construction 

The baseboard (See B, Figures 1 and 3). 
The base B is any kind of dry wood about 6%. 
inches by 8% inches by inch thick. Eight 
holes are drilled through the base in which the 
binding posts are fastened. The spacing of 
these holes is shown in Figure 3. By the addi- 
tion of two more binding posts properly con- 
nected, this detector may be used in a "re- 
generative" circuit when the binding posts are 
externally connected to a "tickler" coil coupled 
to the tuner. These binding posts are added to 
the detector baseboard B in line with the "in- 
put" binding posts Nos. 1 and 2. (See Figure 
1.) They are 7/32 inch from the edge of 
the baseboard, and the four binding posts 
are arranged in such a manner that they are 
equally spaced, \ l / 2 inches between centers. Re- 
ferring to Figure 1, the wire which leads from 
the terminal P of the electron tube socket is 
cut at some convenient place Q and the two 
ends thus formed connected to the extra bind- 
ing posts. The method followed in making 
these connections does, of course, correspond 
with the style of wiring used in the complete 
electron tube detector unit. The connection 
X, from one terminal of the condenser C\ is 
also removed and a longer wire connected 
from this terminal to the other side of the 
point Q where the wire was cut. The base 
is arranged so that the three remaining sides 
and a hinged cover may be added without 
changing the relative positions of the binding 
posts. Under each of the four corners of the 
base B, rubber or wood feet or risers are 
fastened to protect the binding post heads 
and wiring on the under side of the base. 

The upright panel. (See A, Figures 1 and 2.) 
The panel A is any kind of wood about A l / 2 
inches by 5 inches by $i inch thick. In Figure 
2 a back view of the panel is shown which 
brings the two holes for the telephone receiver 
binding posts in the lower left-hand corner. 
If the panel is viewed from the front these 
two holes will be at the lower right-hand 
corner. It is desirable that this board present 
a good appearance, as it is the front panel. 
Four holes are drilled in the panel A, one for 
the bolt which fastens the panel to the brace 
(see L, Figure 1), two for the telephone re- 
ceiver binding posts L and M (Figures 1 and 
5) and one for the shaft of the filament rheo- 
stat R l (see Figure 1). 

The exact location of the hole for the rheo- 
stat shaft is determined from the rheostat 
itself. It is drilled so that the rheostat will 
occupy as low a position as possible, allowing 
room enough to do the necessary wiring. 
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The electron tube. (Sec E, Figure 5.) The 
electron detector tube is a commercially avail- 
able type. An electron tube is sometimes 
called a vacuum tube or audion. 

The electron tube socket. (See S, Figures 1, 
5, and 6.) The electron tube socket is of com- 
mercial design. 

The grid leak and grid condenser. (See R 
and C, Figures 1, 3, 5, and 6.) The grid leak and 
grid condenser may be purchased together or 
separately or they may be constructed. If one 
expects to use a detector type of electron tube 
(sometimes called "soft" or "gas" tube) it is 
recommended that these two parts be pur- 
chased with the tube, care being taken to select 
the proper values of resistance and capacity for 
the grid leak and the grid condenser, as speci- 
fied by the manufacturer of the tube pur- 
chased. The resistance of the grid leak will 
usually be between 1 and 5 megohms (1,000,000 
and 5,000.000 ohms) and the capacity of the 
grid condenser will be about 0.0003 of a micro- 
farad (300 micro-microfarads). If an ampli- 
fier type of electron tube (sometimes called a 
"hard" tube) is used, the resistance of the grid 
leak may generally be anywhere within the 



resistance limits specified above and the same 
size of grid condenser used as mentioned above. 
Experimental grid leaks may be made for such 
electron tube detectors. This is only suggested 
for its educational feature. If the two-stage 
audio-frequency amplifier is used also, it will 
be difficult to make a grid leak that will work 
satisfactorily. Such an experimental grid leak 
may be made from a piece of fiber about f£ 
inch wide, \ l / 2 inches long and from 1/32 to l /i 
inch thick. Two M$-inch holes are drilled along 
the center line of the piece, about an inch 
apart. A line is drawn between the two holes, 
using India or drawing ink. Contact with the 
ink line may be made by the use of two brass 
(6-32 or 8-32) machine screws about l /2 inch 
long and each equipped with one nut and two 
washers. The machine screws are put through 
the holes in the ends of the fiber strip with 
one washer on each side of the fiber strip. A 
small piece of tinfoil may be rolled up and 
wound around each machine screw between 
the fiber and the washer so that the tinfoil pad 
will make contact with the ink line. When the 
nuts are tightened down, the tin-foil pads will 
flatten out and form a contact between the 
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FIGURE 2 

This diagram illustrates in detail how to bore the holes in 
the upright panel "A." 
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FIGURE 3 

A plan view of the baseboard "B"; it indicates where the parts used should be placed 
and tells the amateur builder where to drill the holes for the binding posts and 

other parts. 



brass washers and the ends of the ink 
line. Since the ink line makes a partial 
electrical conductor of high resistance, the 
thickness and width of the ink line will de- 
termine the resistance of the grid leak to a 
great extent. The value of resistance may 
be decreased by inking the line over several 
times, until the electron tube detector works 
best. 

The by-pass condenser. (See C\ Fig- 
ures 1, 3, and 6.) This is any small-sized 



fixed condenser with a capacity of from 
0.0003 to 0.0015 of a microfarad (300 to 
1500 micro-microfarads) which may be pur- 
chased. 

The binding posts. (See Figures 1 and 6.) 
The binding posts used on the base may be 
6-32 or 8-32 brass machine screws each 
equipped with two nuts and two washers, if 
regular binding posts are not available. The 
telephone receiver binding posts, L and M 
(Figure 5), should be of the set-screw type 
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FIGURE 4 

This shows how the two additional binding posts are connected to the set described 
in our July issue, with the two aires connecting it zvith the vacuum tube detector 

shown in Figure 5. 



to admit the tips of the telephone receiver 
cords. 

The filament rheostat. (See R 1 , Figure 1.) 
As has been previously stated, the filament 
rheostat may be constructed but no details are 
furnished. If the rheostat is purchased, it is 
desirable to select one designed for panel 
mounting as well as one that has a neat- 
appearing knob and pointer. The rheostat 
should have a resistance of about seven ohms 
and a current-carrying capacity of about V/2 
amperes. 

Accessories. The accessory batteries are 
commercial articles. The purchaser of a stor- 
age battery for lighting the filaments should 
get full instructions from the dealer for test- 
ing and recharging the battery. The dry "B" 
battery usually used for the plate circuit can 
not be recharged. The normal life of a bat- 
tery of reliable manufacture is about six 
months. Storage batteries for use as "B" bat- 
teries are available. The first cost is greater 
than that of dry batteries, but they may be re- 
charged. 

Assembly and Wiring 
Wood finish. It is essential in electron tube 
sets that the wood be protected from moisture. 
While the wood base and panel may be 
treated with paraffine it is found more satis- 
factory to dry the wood first and then stain 
and varnish it, using a good varnish, preferably 
an insulating varnish. Shellac is not recom- 
mended. It is difficult to give definite sugges- 
tions concerning drying and staining of wood. 
Wood may be put in a warm oven for an hour 
or so to insure more or less complete drying. 
A lamp-black or carbon pigment stain is not 
used ordinarily on such radio parts, since it is 



better to avoid the use of such. The stain and 
varnish are thoroughly dried before the ap- 
paratus is mounted on the wood baseboard and 
panel. 

The baseboard. (See B, Figures 1 and 5.) 
The eight brass machine screws or binding 
posts are put in the holes already drilled in 
the baseboard. If machine screws were to be 
used the heads would be put on the under side 
of the baseboard with a brass washer between 
the head and the baseboard. A brass washer 
and two nuts are then fastened to each screw 
on the upper side of the baseboard, with the 
washer next to the baseboard. The tube socket 
S, the grid condenser C, the grid leak R and 
the by-pass condenser C 1 are next screwed to 
the baseboard. (Certain types of condensers 
will be held in position by the wiring only.) 
The exact location of these parts cannot be 
stated because the several types of parts com- 
mercially available will vary somewhat in di- 
mensions. One can get a very good idea of 
the relative positions of the several parts from 
Figures 1, 3, and 6. The tube socket S is 
mounted so that the two terminals marked G 
and P (Figure l)are nearest the upright panel. 
Blocks Y and Y 1 are put under the socket S so 
that the four terminals of the socket do not 
touch the wood baseboard. This is done by 
cutting off two round wood blocks just long 
enough to raise the socket terminals clear of 
the base, and mounting them so that the screws 
which hold the socket to the baseboard will 
pass through holes in the centers of the blocks. 
After the socket S, grid condenser C, grid leak 
R and by-pass condenser C 1 are mounted the 
parts are wired up. No. 14 bare tinned copper 
wire is used in wiring. This makes the con- 
nections stiff and self-supporting. This wire 
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FIGURE 5 

The vacuum tube control panel connected up urith the necessary "A*' and "B" bat' 
teries, as they are used to increase the receiving range of the set shown in Figure 4 
opposite. This control panel (containing the vacuum, tube detector) is merely sub- 
stituted for the crystal detector that is ordinarily used with the set on the page facing. 



is ordinarily furnished in rolls. The wire 
should be straightened before it is used. It 
can be straightened by clamping or otherwise 
fastening one end solidly and pulling on the 
other end just hard enough to stretch the wire 
slightly. It is also a good plan in wiring such 
sets to have all wires run as directly as pos- 
sible, neatly, and all bends made at ri^ht angles. 
When a wire is attached to a binding post, a 
loop or eye is formed on the end of the wire 
and the wire at the eye flattened with a ham- 
mer. This gives more contact surface. Special 
lugs may also be soldered to tne ends of the 
wire before the connection is made. A small 
hole is drilled through the baseboard just back 
of each of the tube socket terminals marked F 
(see Figure 1). A short piece of wire is 
fastened to the right-hand socket terminal 
marked F and is then led through the small 
hole in the baseboard to the under side of the 
baseboard. The same wire is led to the bind- 
ing post F and fastened between the machine 
screw head and washer underneath the base- 
board. The same wire is further led to the 
binding post marked B and fastened between 
the machine screw head and washer under- 
neath the baseboard! All wires which are run 
on the under side of the baseboard are shown 



by dotted lines. A short piece of wire is 
soldered to, the wire leading from the right- 
hand socket terminal marked F, just above the 
baseboard and led to the "input" binding post 
No. 1 and fastened between the washer and the 
first nut. This wire is shown as a solid line 
which means it is on the upper side of the base- 
board. The wires do not touch the wood boards 
except at the terminals and where the wires 
pass through holes in the baseboard. The wires 
may all be raised more or less to accomplish 
this. The two terminals of the grid condenser 
C are connected to the two terminals of the 
grid leak R as shown in Figure 1. A wire is 
soldered at V and led to the input binding post 
No. 2. This wire is kept quite close to the 
baseboard. Another wire is soldered at V 1 and 
led to the tube socket terminal marked G. 
The remainder of the wiring is left until the 
upright panel is assembled and fastened to the 
baseboard. Notes on soldering are given later. 

The upright panel. (See A, Figures 1, 2 and 
5.) The filament rheostat R 1 is mounted on the 
upright panel A so that the two terminals will 
be in a convenient position for wiring. Two 
binding posts of set-screw type, L and M. 
(Figures 1 and 5), are inserted in their proper 
holes, and the upright panel mounted in posi- 
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FIGURE 6 

77tf completed instrument, ready to be connected to your tuner. Note the neat way 
in which the connecting wires are arranged. 



tion by bolting it to the two brass angle pieces 
(Z and Z 1 ) shown in Figures 1, 2 and 6. One 
of the telephone receiver binding posts, L, serves 
as a bolt. Two small holes are drilled through 
the baseboard near the two terminals of the 
filament rheostat R 1 . A wire is run from the 
"output" binding post marked 4 (Figure 1) 
along the upper side of the baseboard to the 
back of the telephone receiver binding post 
marked L. A wire is fastened to the tube 
socket binding post marked P and thence led 
to the back of the telephone receiver binding 
post marked L, or else soldered to a convenient 
place on the wire leading from binding post L. 
These wires are shown in Figure 1. A wire is 
run from the binding post marked 3 to the back 
of the telephone receiver binding post marked 
M and also a wire from B-f- to binding post 
No. 3, underneath the baseboard. One of the 
terminals of the by-pass condenser C 1 is con- 



nected at the point X and the other terminal of 
the condenser is connected at the point X 1 . 
The method of making these connections de- 
pends to some extent on the particular type of 
fixed condenser which is used. If the con- 
denser be provided with flexible leads one of 
them is soldered at the point X and the other 
is likewise connected at the point X 1 . If the 
condenser is provided with lugs, connections 
are made by bending the wires into the proper 
shape and soldering thereto. A wire is run 
from the filament rheostat binding post marked 
W through the hole in the baseboard and thence 
along the under-side of the baseboard to the 
binding post marked F. This wire is shown 
in Figure 1 by a dotted line. Likewise a wire 
is run from the rheostat binding post T and 
connected to the left-hand binding post 
marked F. This completes the assembling and 
wiring of the electron tube detector unit. 
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Directions for Operating 

Connections, It has already been stated that 
better results are obtained if the two-circuit 
tuner described in Popular Radio for July is 
used with the electron tube detector. How- 
ever, the' single-circuit tuner described in the 
May issue, may be used or the electron tube 
detector may be connected to any tuner not 
already supplied with an electron tube detector. 

If the single-circuit tuner is used with this 
electron tube detector, two more binding posts 
are added in* the back right-hand corner and 
wired ^he .tw'q rotating knobs on that set. 
Such ting will not disturb the set for use 
as aVcrystal detector receiving set. 

If the two-circuit tuner is used with this elec- 
tron tube detector the arrangement of the parts 
is similar to that shown in Figures 4 and 5. 
Connections between the secondary of the 
coupler and the terminals* of the variable con- 
denser are the same as described in the July 
issu*. Two more binding posts are added at 
the right-hand edge of the baseboard support- 
ing tfte variable condenser and crystal detector. 
(See Figure 4.) The dotted lines clearly indi- 
cate' the new wiring connections. 

The- antenna and ground wires are con- 
nected as described in the May issue. The two 
new binding posts placed on the old set are 
connected with the .two binding posts marked 
1 and 2 on the electron tube detector set, as 
shown in Figures 4 and 5. The telephone re- 
ceivers are connected to the binding posts 
L and M as shown in Figure 5. The red 
(positive +) wire of the "B" battery is at- 
tached to the electron tube detector binding 
post marked B+ and the black (negative 
— ) wire to the binding post marked B — 
An insulated flexible copper wire is run 
from the red (positive +) terminal of 
• the 6-volt "A" storage battery to binding post 
marked F+ (Figure 5) and a similar wire 
from the black (negative — ) terminal of the 
"A" battery to the binding post marked F— . 

Operation. The filament rheostat knob J 
(Figure 5), is turned to the extreme left and 
the electron tube E inserted in the electron 
tube socket S. The filament rheostat knob is 
then turned to the right until the electron tube 
filament becomes lighted, the brilliancy de- 
pending upon the type of electron tube used. 
When one of v the telephone receiver terminals 
is removed from its binding post and again 
touched to the post, a sharp "click" in the tele- 
phone receivers will be an approximate indica- 
tion that the circuit is in working condition. 
If the test buzzer as described in the May issue 
is available, it may be attached (as described) 
to the tuner binding post marked "ground" 
and then the rheostat adjusted until the sound 
in the telephone receivers is the loudest. The 
reader should bear in mind that the electron 
tube detector unit is merely substituted for the 
crystal detector and the tuning of the receiving 
circuit is the same as described in our May 
and July numbers. When signals from a de- 
sired transmitting station are heard as loud 
as possible by tuning, the intensity may some- 
times be improved by adjusting the knob on the 



filament rheostat so as to increase or decrease 
the filament current (current from the "A" bat- 
tery). The knob is kept in the position of min- 
imum filament current without reducing the 
strength of the incoming signals. 

If a detector type of electron tube be used, 
the voltage of the "B" battery is changed until 
the greatest signal intensity is obtained. This 
necessitates the use of a tapped "B" battery. 

The operator must not expect too much of 
the apparatus at the first trial. Even assum- 
ing that he has had experience with crystal de- 
tectors, some difficulty may be experienced in 
getting the electron tube to operate. In this 
case he should first ascertain if the various 
parts of the complete receiving equipment are 
properly connected ; or again, it may be found 
that some of the connections to the electron 
tube detector unit are improperly made. Spe- 
cial care should be taken to see that the "A" 
and "B" batteries are connected to the proper 
terminals of the electron tube detector unit. 
After a little experience the operator will find 
the electron tube to be much more positive in 
adjustment than the crystal detector. 

Notes on Soldering 
It has been stated above that certain con- 
nections were soldered. In fact, one could 
well advise that all connections about a radio 
circuit be soldered, but soldered correctly. 
There are some general hints that may be 
given, but judgment and experience are essen- 
tial. The soldering copper must be clean and 
the tip well coated with solder. If the tip of 
the soldering copper is not bright, it should be 
filed clean. It is then heated, care being taken 
that the tip is not directly in the flame. After 
the copper is hot (but not red hot), it is 
dipped in the soldering flux or paste, and the 
copper tip coated with solder. The wires are 
cleaned where the soldering is to be done, 
using fine sandpaper ; then a small amount of 
soldering flux or paste is applied at the joint 
and the wires to be soldered are tinned or 
coated with solder before they are joined. 
After the wires are tinned they are soldered to- 
gether, using just enough solder to make the 
joint solid. The joint should not be jarred 
while the solder is still soft; to do so weakens 
the joint and gives the solder a dull appear- 
ance. A good soldered joint will be smooth 
and bright. All excess soldering flux or paste 
should be cleaned off. Gasoline or alcohol will 
assist in cleaning off the paste. This last point 
is sometimes overlooked and the excess flux 
often causes the copper wires to corrode. 

The Approximate Cost of Parts 
The list on page 170 includes the cost of parts 
of the electron tube detector unit and the "A" 
and "B" batteries. It does not include the cost 
of the telephone receivers or of any of the 
other equipment used to make up the complete 
receiving outfit, inasmuch as these details have 
been given in the May and July issues of 
Popular Radio. 

It is suggested that a pair of 2,000 or 3,000 
ohm head phones of standard make be used in 
connection with the completed set. 
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AN austere member of the United 
States Senate objected because one 
of his colleagues used a naval radio station 
to broadcast a political speech. Govern- 
ment property, he says, should not be 
used for private political purposes. 

This is all very well, argues the oppo- 
sition, but so long as Congressmen en- 
joy the franking privilege, why not give 
them the freedom of the government 
radio stations? 



Will Radio 
- Reform Our 
Politicians? 

What Will Our Congressmen and 
Senators Say and How Will They 
Say It When Their Speeches Are 
Broadcast From the Capital and 
All the United States Can 
<( Listen In"? 
By HARRY A. MOUNT 

• 

"Under the law," says the New York 
Herald, "any Senator or Representative 
may use the mails without limit and with- 
out cost to himself for broadcasting 
speeches that have appeared in the Con- 
gressional Record. A Senator has bur- 
dened the mails with as many as a mil- 
lion copies of a speech. The lettey car- 
riers are annually bowed down \frith 20,- 
000,000 copies of speeches. ^ What may 
disturb .Congress is not the use of 
Government radio but whether the party 
in power will grab the official radio for 
its own speeches in the important last 
weeks of a campaign." 

One solution of this perplexing prob- 
lem at once suggests itself : why not build 
a radio station atop the Capitol, assign 
it a wavelength and set it to broadcast- 
ing the whole proceedings of the Senate 
and House of Representatives? The ven- 
ture might even be undertaken "as an 
economy measure ; it has its practical fea- 
tures. For instance: 

Twenty million speeches, if each carried 
a two-cent stamp, would cost $400,000 
in cash. If they were sent in franked 
envelopes the cost to Uncle Sam would 
not be considerably less. To this charge 
must be added the cost of printing and 
preparing for mailing. At least we may 
be sure that if the money now spent on 
franking were spent on maintaining a 
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radio station at the Capitol, the results 
would be a thousand times more far- 
reaching and effective. 

And that brings up another aspect of 
the influence of the radio on politics; if 
the proceedings of the United States 
Senate were broadcast by wireless, what 
effect would this method of publicity 
have on the deliberations of that august 
body? 

I IE a Senator knew he were talking not 
just to a little group of partisans, each as 
intent as himself on playing politics "as 
she is played". . . . 

If he knew he were addressing also 
more voters than there were at that 
moment in his whole district. . . . 

If he knew that enough men and 
women to turn the tide of the next elec- 
tion in his own district were listening to 



his every word. . • • 

If he knew that more people in Ohio 
heard him than he could address person- 
ally if he made a lecture tour of that 
State. . . . 

What would be the result? 

Some day we may be able to "tune-in" 
on Congress, but whether or not that 
comes to pass, we are certainly going to 
have politics by radio from now on. And 
the effect, on the whole, may be gauged 
by what changes in the conduct of the 
Senate we might expect, if the whole 
Nation "listened in" on its deliberations. 
It will be interesting to watch the effect 
on politics of the radiophone. 

Although the first, widely popular use 
of the radiophone was in broadcasting 
the results of a political election — that 
was in 1920 when the East Pittsburgh 




COLD LOGIC WILL DRIVE OUT THE OLD-SCHOOL ORATORY 
Gestures and platform tricks are lost on the radio audience. The political candidate 
— in this case Gifford Pinchot — must depend for his effects upon sound argument 

and authoritative data. 
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Station KDKA was used for this purpose 
-^-only limited political use has been made 
of radio since. 

In October, 1921, in Pittsburgh, when 
the offices of mayor, coroner, sheriff 
and other local officials were open, the 
radiophone played a very important part. 
Every candidate, regardless of party, was 
given an equal opportunity to speak from 
KDKA. Most of them took advantage 
of the opportunity. The experiment was 
so successful that in the last senatorial 
and gubernatorial elections in Pennsyl- 
vania this same station broadcast speeches 
by all of the leading aspirants. 

In both cases the time allotted each can-, 
didate was equal, and it was understood 
that the speeches would be an announce- 
ment of . opportunities and promises to 
constituents as to service if the candidate 
speaking were elected. It is fortunate, in 



this case, that the station is controlled by 
a disinterested party. Equal opportuni- 
ties might not have been afforded by a 
station controlled by a newspaper or a 
political organization. 

A somewhat more limited use of radio 
was made in New! York in the 1921 muni- 
cipar campaign when Mayor Hylan and 
some others of the candidates spoke from 
one of the local broadcasting stations. 
But the event had not been widely an- 
nounced and only those wireless . enthu- 
siasts who happened to "pick up" the 
speech heard it. . . . 

The first real test of the value oi radio 
in politics will come, no . doubt, in the 
presidential campaign of 1924. No one 
can predict with certainty just: what w#l 
happen, but no doubt the leading candi- 
dates will make wide use of the radio- 
phone. Many of our political leaders al- 




Paciflc & Atlantic 

THERE WILL BE NO ALIBI FOR THE CAMPAIGNER-BY-RADIO 
Promises made will be heard by voters generally — not by special groups zvhose favor- 
is courted. Newspaper reporters cannot be charged tvith "misquoting"a candidate. This 
picture shows Representative Alice Robertson of Oklahoma addressing her constituents. 
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HE STARTED SOMETHING WHEN HE SPOKE OVER 
THIS RADIOPHONE 
When Senator Nezv spoke to his constituents in Indiana last spring by means of the 
Anacostia radio station maintained by the Navy he opened up the question as to 
whether or not government radio stations should be used for political purposes, and 
if so, under what conditions. 



ready have made short addresses by radio 
and they are fully alive to its possibilities. 
The list of notables who have talked from 
a single great broadcasting station include 
President Harding, Secretary of Com- 
merce Hoover, Secretary of Labor Davis, 
Secretary of War Weeks, William Jen- 
nings Bryan, Theodore Roosevelt, Jr., 
Governor Sproul of Pennsylvania, Gov- 
ernor Allen of Kansas, and Mayor Key 
of Atlanta. 

At this writing a conservative estimate 
places the number of wireless receiving 
stations at 800,000. Last spring equip- 
ment was sold just as fast as it could be 
manufactured. In fact the demand from 
the larger cities could not be met and 
little had been done toward introducing 



radio into the rural districts. Careful in- 
vestigation has shown that for every re- 
ceiving station there are four or more 
head phones so that the whole family 
may listen in. The present radio audience 
may therefore number between 2,000,000 
and 3,000,000 persons. Further estimates 
place the possible radio audience of 1924 
at not less than 20,000,000. 

There has never been a means hereto- 
fore, in spite of all the wonders of the 
telephone and telegraph and the great 
modern press system, whereby so many 
persons could be reached so cheaply, so 
easily, and so directly. Politicians are 
not going to overlook that fact. They will 
make the fullest possible use of radio in 
future elections. 



Digitized by 



Google 



182 



POPULAR RADiO 



THE "SPELLBINDER" OF TODAY IS FORSAKING "THE STUMP" FOR ' 

THE TRANSMITTER ' • 

For one reason because he can vastly extend the range of his influence; instead of 
reaching merely hundreds he can reach tens of thousands — as Governor Sproul of 
Pcnnsyhunia (pictured above) has discovered. 



And that brings up the question of 
what the fullest possible use will be. 

It is obvious that if each party or fac- 
tion sets up its own radio and begins 
broadcasting its particular brand of 
propaganda there will be a great deal of 
confusion from which no great profit may 
be expected. So long as a man's audience 
was limited to the number of persons who 
could get within hearing distance of him 
the principle of the freedom of speech 
could be applied in its broadest possible 
meaning. While he could find someone 
to listen to him, he could talk as long and 
as loud and as much as he liked. But 
when the size of an audience increases 
until a speaker may have more hearers 
than there are people in the cities of New 
York, Philadelphia, Chicago and San 



Francisco combined, and as only one man 
at a time can address that audience effiec- 
ively, it is evident that some sort of : an 
agreement will have to be reached be- 
tween the various groups. '* 

It would seem an ideal situati6n*4f 
control of the great broadcasting stations 
should remain in the hands of disin- 
terested parties, and if the government- 
owned radio should be continued chiefly 
for the purpose of broadcasting such ser- 
viceable information as time and weather 
reports, market reports, storm warnings, 
and the like. Likewise, it would seem 
something of a calamity to this great radio 
audience, as well as to the politicians 
themselves, if each party attempts to 
broadcast its own propaganda, or if any 
party attempts to monopolize any one of 



Digitized by 



Goo< 



POPULAR RADIO 



183 



the great broadcasting agencies. This is 
a problem which no doubt will adjust it- 
self in time, but, no matter what final 
solution is reached, the effect upon politi- 
cal methods is bound to be far-reaching. 

Consider, for instance, the matter of 
election promises. It has always been a 
temptation to political speakers to temper 
their promises according to the audience 
they are addressing. If they happened to 
be talking to an audience of union labor- 
ing men they were quite likely to extol 
the dignity of labor and the strength of 
union, and to promise that if elected union 
labor would have a sympathetic friend 
in office. If, on the other hand, the audi- 
ence happened to be composed of the 
members of a country club, the address 
very likely would take quite a different 
tone. But if the same speaker were to 
address a vast invisible radio audience of 
hundreds of thousands or millions of 
persons from every walk of life (with no 
chance to claim the reporters had mis- 
quoted him), any promises made would 
probably be carefully considered and 
faithfully observed after election. 

And not only would the substance of 
his address be changed, but his very man- 
ner of speaking probably would have to 
change to meet the mechanical conditions 
of radio transmission. 

It has been found by repeated experi- 
ence that highflown oratory is not effec- 
tive by radio. Much better transmission 
qualities are obtained by speaking in a 
quiet, evenly modulated voice. Extempo- 
raneous talks have proven equally disas- 
trous. Speakers have found it very hard 
to address extemporaneously an audience 
which they cannot see and which cannot 
see them. There are pauses which become 
very painful and embarrassing. For this 
reason most radio speakers now read 
carefully prepared papers, conscious that 
they must impress their hearers by the 
thought they present, rather than by any 
oratorical effects or by the charm of per- 
sonality. It seems quite plausible, then, 
that as radio becomes more widely used 
and more effective in campaigning, we 



may see the ascendency of quite a new 
type of politician — a hard thinker who 
knows his subject thoroughly and speaks 
with quiet authority, as opposed to the 
bombastic type of present-day politician. 

Presidential candidates will find them- 
selves addressing large numbers, too, of 
a class of voters whom they have had to 
neglect in the past. These are the small 
town and country dwellers who are going 
to relieve the loneliness of isolated exist- 
ence by snatching out of the ether, with 
equal facility with their city brothers and 
sisters, the very voices and personalities 
of the great. 

Many of those who have given thought 
to the future usefulness of the wireless 
believe it will find its chief usefulness in 
the thousands of homes far from the great 
centers of population to which the affairs 
of government, the art and the music of 
the big cities, the marts of trade, are now 
rather vague and distant realities. It is 
true that only a few aerials are at work 
now over the homes of country dwellers, 
but no vivid imagination is required to 
foresee the day, and that soon, when 
every farm house will have its wireless 
receiving station. The farmers— especially 
those who live in distant and out-of-the- 
way places — are going to be brought into 
closer communion with state, national and 
world affairs through the radiophone. 

It has long been a criticism of the re- 
publican form of government that so 
many citizens fail to record their judg- 
ment by voting, of ttimes making it possible 
for a well-organized minority to carry an 
election. No doubt the wireless phone 
will help to correct that condition. An 
intelligent interest in government will be 
stimulated through lectures by competent 
authorities. As a matter of fact, one of 
the broadcasting stations has already in- 
augurated such a series. Before an im- 
portant election there will be, no doubt, 
speakers who will emphasize the impor- 
tance of voting and who will give instruc- 
tions as to how to cast a ballot. 

Students of politics agree that this 
government of ours is still in the experi- 
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mental stage. So far the experiment has 
been so successful that it appears the 
whole world is taking us for a model. 

There have been popular governments 
before this; but always they have grown 
to a point where the will of great bodies 
of people was hard to record, or being 
recorded, was misinterpreted, or again de- 
liberately perverted by those in power. 
Ancient Greece had a form of popular 
government but it became a dictatorship 
of the cities because only in the cities 
was it possible to get enough people to- 
gether to reach a popular decision. Rome 
also began her greatness with a popular 
form of government, but the actual num- 
ber of people who had a voice in her 
government was limited to those who 
could crowd into the Forum. Even most 
of these heard imperfectly what the ora- 
tors told them and understood even less ; 
hence it was easy for politicians to sway 
their decisions by conventional and stud- 



ied dramatic inflection and gesticulation. 

The modern system of communication 
and the newspapers have remedied to a 
great extent these weaknesses. We have 
lately seen some startling demonstrations 
of the power of public opinion to guide 
the agencies of government. But our 
popular government is on a grander scale 
than has ever before been attempted. The 
number of voters has only lately been 
doubled by the enfranchisement of 
women. We need, more than ever before, 
the enlightening influence of such an 
agency of publicity as the radiophone 
promises to be. 

The radio will tend to purify politics 
because it will bring the public into closer 
contact with its political leaders, and will 
tend to eliminate those superficial qualities 
of the old-time spellbinder for the ob- 
vious reason that those qualities will not 
carry over the radio — whereas his facts 
and his logic and his promises will. 





WILL RADIO SOUND THE KNELL OF "SECRET SESSIONS"? 
When President Harding recently addressed the Chamber of Commerce in Wash" 
ington his voice was broadcast throughout the East. Some day the deliberations of 
Congress — and perhaps of the Cabinet — will be heard by millions. 
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TRICKS- 

With High Frequency Electric 
Current 

How the Amateur May Give 
Spectacular but Harmless 
Demonstrations of the Pecu- 
liar Qualities of that Form 
of Electricity that Is Used 
in Radio 

By 

LEONARD R. CROW 

TO the layman, demonstrations of 
high-frequency electric currents, 
such as are employed in radio, have an 
interest that is not lessened by the ele- 
ment of apparent danger with which they 
are attended. Some of these experiments 
are spectacular ; to a peculiar degree they 
combine entertainment with instruction. 
The fact that many of these demonstra- 
tions can be easily staged as "tricks" 
give them an added value to the reper- 
toire of both the amateur and profes- 
sional entertainer. 

Most of our readers will understand 
what is meant by an alternating current 
of electricity — a current which changes 
its direction of flow a certain number of 
times a second. Commercial currents, 
which light our homes, run our small 
power motors and revolve our electric 
fans, may change their direction of flow 
between one hundred and two hundred 
times a second. In such cases the fre- 
quency or cycles a second are one-half 
the number of alternations, as a cycle 
consists of two alternations. 

Such currents of low frequency pos- 
sess certain characteristics which make 
them dangerous to the human body at 
pressures of 200 or 300 volts; in many 
cases lower potentials have produced dis- 
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"SWALLOWING" 80,000 VOLTS 
This voltage — which punctures a solid oak 
board an inch thick and sets it on fire — can be 
taken through^ the human body without dis- 
comfort—provided the frequency ranges above 
30,000 cycles a second. 

astrous results. The low potential, low 
frequency currents are dangerous when 
only a small fraction of an ampere is 
forced through the body, causing contrac- 
tion of the muscles and a "shock" which 
is often fatal. 

However, if we take this low frequency 
current — for instance, 60 cycles — with 
its dangerous and destructive character- 
istics, and by the use of certain appar- 
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atus increase its frequency, or number of 
alternations a second, until the frequency 
is raised many thousands of cycles a 
second, we change the characteristics of 
such a current completely. The current 
then ceases to be painful or dangerous 
when passed through the human body; 
and by increasing the potential it can be 
made to jump across a gap several feet 
in length, producing a crashing violet 
flame almost as harmless as the foods 




A THREATENING DISPLAY OF FIRE 
This snarling and snapping bundle of violet- 
colored sparks is entirely harmless, however; 
it is caused merely by discharging into the air a 
high frequency, high potential current. 



we eat. When such currents pass 
through our bodies we no longer experi- 
ence shocks, but instead a pleasing sensa- 
tion of mild warmth is produced, which 
has been said to have a beneficial effect 
upon the body. 

When such a current of electrical 
energy is allowed to discharge through 
or into the air, the discharges assume the 
shape of hundreds of snarling, writhing, 
hissing flames of fire. But threatening 
as these flames appear, they are not dan- 
gerous to the body, as one would sup- 
pose. In the apparatus shown on this 
page, for example, I employed 1,800 watts 
of electricity. This same electric power 
at commercial frequencies would not 
begin to produce a spectacular display, 
but it would be thousands of times more 
dangerous to the human body. \ 

If a coil consisting of five or six turns 
of heavy wire or ribbon is suspended in 
the air several inches above a high fre- 
quency electrical current of even mod- 
erately high potential, a current is in- 
duced in this secondary coil sufficient m 
voltage and amperage to light a 110-volt 
lamp, as shown in the picture on page 188. 

With electricity at high pressures and 
at high frequencies, electrical energies 
may be passed into the human body suf- 
ficient in intensity and strength to pro- 
duce arcs that give great light and heat. 
When this oscillating energy is trans- 
mitted into the body, passing through a 
plate of glass in which a 60-watt standard 
1 10- volt lamp is lighted to incandescence, 
it appears to the eye that these currents 
actually pass through the glass. How- 
ever, the current does not pass through 
the glass as an electric current, but rather 
in the form of electrostatic charges ; the 
glass, after passing this heavy current, 
does not exhibit any physical change in 
the condition of its surface. 

One of the most interesting features 
of this phenomenon is that the physio- 
logical effects of even extremely high 
frequency, high potential currents are 
found to be so very small that the cur- 
rent from a secondary terminal of the 
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© Leonard B. Crow 

"MAKING AND MENDING" HOLES IN GLASS WITH CURRENT 
The electricity transmitted into the body through a glass plate (lighting an incandes- 
cent globe on the other side) appears to pierce the glass. Actually, however, it passes 
in the form of electrostatic energy and leaves no mark whatever on the plate. 



oscillation transformer can be taken 
through the body without any discomfort 
or inconvenience to the recipient (except 
perhaps a small burn produced by the dis- 
charge when taken directly upon the bare 
skin ) . 

One should never attempt to take large 
currents directly into or upon the body 
without first receiving the current 
through some form of metal electrode. 
For instance, when one takes currents 
into the hand, the current should be taken 
from the machine through a metal rod 
which is held in the palm of the hand. 
In this manner a large contact area is 
offered to the flow of current, and thus, 
distributing the received currents over a 
large area, reduces the piercing or burn- 
ing sensation to a minimum. 

In taking currents into the mouth a 
common tablespoon may be used to ad- 



vantage, as this affords a good contact 
with the tongue. 

The peculiar effects of these currents 
may be due to several reasons — either to 
a different distribution through the body 
or to the tissues acting as condensers ; al- 
though in the case of large high fre- 
quency coils that carry larger amounts 
of energy, the harmlessness would indi- 
cate that the cause might be due to other 
conditions not yet determined. One 
theory is that our nerves, fast as they 
are, are still too slow to respond to cur- 
rents so rapidly oscillating. If the cur- 
rent that passes through the body in one 
direction affects the nerves, the current 
as it reverses, neutralizes the effect of 
the first half cycle before the nerve had 
time to respond. Another theory is that 
high frequency currents pass only on the 
outer surface of a conductor, never pene- 
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trating the body far enough to affect 
the nerves. 

When the frequency and strength of 
currents flowing through the primary 
of a high frequency coil are varied, 
many different forms of secondary 
discharges are produced — thin, thread- 
like discharges, powerful, flaming dis- 
charges, and various forms of brush and 
streaming discharges. A high frequency 
current discharge, when properly pro- 
duced, gives the appearance of a purple 
flame of burning gas under great pres- 
sure, emitting quantities of ozone. 

The striking peculiarity of high fre- 
quency discharges, brushes and stream- 
ers, is the ease with which they pass 
through thick insulation. 

However, this current is not confined 
to the use of spectacular and mystifying 



phenomena. Such high frequency, high 
potential currents, when properly applied 
to the body, are said to improve general 
nutrition and act as a tonic in building 
up the body; curing many diseases by 
stimulating the circulation. 

Through the production of high fre- 
quency electricity we are capable of see- 
ing the otherwise invisible. The X-ray, 
one of the greatest discoveries of man, 
is possible through the use of high fre- 
quency waves. Today man is capable of 
transmitting his very thoughts across 
great distances with incredible speed and 
accuracy without the aid of any visible 
transmitting medium. Were it not for 
this mysterious rapidly vibrating radio 
frequency electricity, wireless telegraphy 
and telephony would still be a thing un- 
known. 




© Leonard R. Crow 

LIGHTING AN INCANDESCENT LAMP "WITHOUT A CONNECTION" 
The energy for lighting the standard uo-volt globe is sent through the air. This 
current is induced in a coil consisting of five or six turns of copper wire suspended 
above a primary coil in which high frequency current is flowing. 
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The Most Popular Transmitting Aerial 

THE T-TYPE OF \ANTENN A 

The Second of a peries of Short Articles on 
the Various Types of Antennae and Their Uses 

By DAVID LAY 



THE inductance of an antenna de- 
pends, f oughly, on the total of the 
length of the ground lead and the length 
of wire from the set to the farthest tip 
of the antenna. In the case of the in- 
verted L type of antenna this would in- 
clude the length of the ground lead, the 
length of the lead-in, and the length of 
the flat top. This would give a certain 
wavelength which would correspond to 
the "natural period" of the antenna. 

Suppose, for example, that we should 
be so located that we could not put up the 
ordinary 100-foot antenna as used for 
broadcasting reception, but could put up 
a longer one, say 150 or 200 feet long. 
Ordinarily the wavelength or natural 
period of this antenna would be too high. 
If we put up a T antenna of this extra 



length, (that is, if we should divide the 
flat top in two, with the lead-in in the 
center as shown in the diagram on this 
page), we will have the same over-all 
length from the ground to the farthest tip 
of the antenna as in the shorter L type of 
antenna. This will give us an antenna 
with approximately the same inductance 
but twice the capacity. Obviously this 
antenna would have a lower wavelength 
than an L type antenna of the same length 
and would be ideal for transmitting, while 
at the same time it would be suitable for 
receiving. 

The T type antenna will provide 
slightly better reception characteristics in 
the directions in which the two ends of 
the antenna point, but it will receive well 
from any direction. 
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THE AUTHOR SHOWS HOW TO DO IT 
In order to insure accuracy in his description of the way to tune a standard single- 
circuit regenerative receiver, Mr. Hogan actually performed the work in his labora- 
tory— <ls these illustrations demonstrate. He especially warns the amateur against 
allowing the tube to oscillate, which causes interference to others in the neighborhood. 

The Right and Wrong Ways of 
Ad j usting the degenerative Receiver 

By JOHN V. L. HOGAN 



ALTHOUGH it is not at all difficult 
to handle a simple regenerative re- 
ceiver so as to secure from it really re- 
markable gains in radio reception, there 
exists a widespread impression that great 
skill is necessary for its proper manipu- 
lation. This is perhaps due to two prime 
causes : 

First, because many poorly designed 
regenerators, which are almost impos- 
sible to control properly, have been made 
or sold and are in use; 

Second, because well planned and 
built receivers are frequently supplied 



with incomplete or even misleading in- 
structions for operation and so puzzle 
unskilled users. 

Radio phenomena, understandable 
enough when the fundamental reasoning 
underlying them is explained, are indeed 
baffling to the uninstructed novice ; when 
one adds to the simple tuning effects the 
interesting and varied actions which the 
feed-back circuits produce, it is some- 
thing of a wonder that in the tremendous 
recent growth of radio receiving more 
trouble has not been experienced. 

In order to fix our ideas about the 
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operation of the Armstrong feed-back, 
let us concentrate upon a simple circuit 
arrangement which is now in wide use 
and which is capable of giving excellent 
results with only simple adjustments. 

Figure 1 is a diagrammatic represen- 
tation of this layout, which may be 
called the "single-tuned circuit" with in- 
ductive feed-back. It shows a simple 
aerial-to-ground circuit including a vari- 
able tuning condenser and a tuning coil 
which is preferably adjustable in steps 
and to which is inductively (and vari- 
ably) coupled another coil. The ter- 
minals of the tuning coil are connected 
to the detector tube grid, through con- 
denser Cj and leak resistance R lf and to 
the negative side of the filament. The 
filament circuit includes the usual six- 
volt storage battery and a finely adjust- 
able rheostat R 2 for controlling the tem- 
perature or brilliancy of the . filament 
cathode and consequently its electronic 
emission. The plate circuit is completed 
through the second or feed-back coil 
above mentioned (frequently called the 
"tickler" coil), the telephone receivers 
and the "B" battery of about 20 volts 
potential — the telephones being shunted 
by a by-pass condenser C 2 . 

For best results on the 360 meter wave 
length, which is common in radio broad- 
casting, the aerial capacitance should be 
not greater than about 0.0005 microfarad, 
and its natural wavelength less than 220 
meters or so. These conditions will be 
met by a single wire antenna from 120 
to 150 feet long (including the down-lead 
to the instruments) and from 40 to 60 
feet above the earth. The tuning con- 
denser should be variable over at least 
the range from about 0.0001 microfarad 
minimum to 0.0007 maximum capaci- 
tance. The tuning coil should have an 
inductance in the general neighborhood 
of 50 to 100 microhenries, the exact value 
(which may in some cases be outside 
these limits) being determined largely 
by the particular antenna used. A coil 
of fifty turns of No. 22 B & S double 
cotton-covered magnet wire wound on a 



cylinder of 3 l / 2 inches diameter and pro- 
vided with taps at 20, 30, 40 and 45 turns 
will give good results in most cases. A 
"hard" vacuum tube like the VT-1 or 
UV-201 should be used for the detector, 
as its vastly increased stability is ordi- 
narily to be preferred over the delicately 
adjusted higher sensitiveness of a gassy 
tube in regenerative circuits. A grid 
condenser Q of about 0.0003 microfarad, 
grid leak of 1 megohm and by-pass con- 
denser C 2 of 0.005 microfarad will usu- 
ally give good results. The filament 
rheostat will be of about six ohms total 
resistance. 

This leaves only the feed-back coil for 
consideration; a winding identical with 
that suggested for the tuning coil will 
work well under most conditions. The 
two coils should of course be arranged 
to be easily moved with respect to each 
other, so that the amount of feed-back 
coupling can be varied conveniently. In 
working with wavelengths as short as 
360 meters and capacitance values of the 
order of 0.0005 microfarad and less, 
changes in tuning are frequently pro- 
duced by the additional capacitance in- 
troduced when one's hand is brought 
near the circuit to adjust it. In an ex- 
perimental outfit these bothersome effects 
can be avoided by fitting the tuning con- 
denser and the coupling with insulating 
control handles some twelve inches in 
length, which will permit adjustment 
without close approach of the operator's 
hand. When a set is built up in panel 
form, a grounded copper shield plate 
between the control knobs and the in- 
struments aids in securing compactness. 

So much for the constructional funda- 
mentals of a simple but effective regene- 
rator. 

It will be noted that there are only 
four variable elements in the entire sys- 
tem, namely; (1) the tuning condenser; 
(2) the tuning coil; (3) the coupling 
controlling the amount of feed-back, and 
(4) the filament rheostat. As the last- 
named item is not critical and as both 
the tuning controls produce the same 
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FIGURE 1 6 VOLTS 



How the single-circuit receiver should be connected, Mr. 
— Hogan is here shown tuning the antenna circuit with the 

GfZOUfiD condenser (at his left), while controlling the amount of re- 

generation by moving the tickler coil nearer or farther (may 
from the tuning coil. 
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general effect, it is fair to say that only 
two elements (the tuning condenser and 
the feed-back coupling) need be adjust- 
ed in the normal use of this outfit. The 
tuning condenser will ordinarily be of 
the semi-circular multiple plate type hav- 
ing a total capacitance of about 0.001 
microfarad ; for easy adjustment in short 
wave working it is convenient to pro- 
vide in addition a so-called "vernier" 
condenser, which has only two or three 
plates and which, when connected in 
parallel to the main tuning condenser, 
produces a change of tuned wavelength 
(for a motion through its entire scale of 
180°) equivalent to only three or four 
degrees of the main condenser. The 
other adjustment — the feed-back coup- 
ling — may be controlled by turning a 
knob which varies the angular position 
of the "tickler" coil with respect to the 
tuning coil, or simply by moving the 
coils themselves nearer together or far- 
ther apart. 

If you have purchased a regenerative 
receiver of the single circuit inductive 
feed-back type you will have no diffi- 
culty in these two adjustments ; the han- 
dle usually marked "tickler" controls, 
from maximum to minimum, the amount 
of regeneration ; and the resonant wave- 
length is varied by means of the "tuner" 
knob, supplemented, in some of the bet- 
ter instruments, by a closely adjustable 
condenser called the "vernier," as de- 
scribed above. In setting up an assem- 
bled or home-made outfit, however, it 
is necessary to determine the proper or 
additive direction of feed-back coupling. 
To do this, first be sure that the circuit 
is wired exactly as shown in Figure 1 ; 
put into circuit the full 50 turns of each 
of the two coils, and place them some dis- 
tance (at least 8 to 12 inches) apart on 
the operating table. Listening in the 
telephones, test the detector circuits by 
turning on the filament to normal bril- 
liancy and making and breaking a con- 
nection of the 20-volt plate battery ; if 
everything is all right a strong click will 
be heard in the telephones at each com- 



pletion and interruption of the circuit. 
By varying the tuning condenser it 
should now be possible to pick up (and 
tune to maximum strength) some radio 
telegraph or telephone signals; perhaps 
it will be necessary, if your aerial is rela- 
tively large, to reduce the number of 
turns used in the tuning coil. If signals 
can be "tuned in," the proper current di- 
rection in the feed-back coil can easily 
be determined by moving it nearer to the 
tuning coil, for if the signals increase in 
strength as the coils approach each other 
everything is all right. On the other 
hand, if bringing the two coils nearer 
together produces a weakening of the sig- 
nals, either the tuning coil or the tickler 
coil must be reversed end for end. 
Once having the relative directions cor- 
rect, the amount of regeneration is, of 
course, controllable from minimum to 
maximum by moving the coils from a 
relatively widely spaced to a closely adja- 
cent position. 

If signals cannot be picked up while 
the coils are far apart, try varying the 
tuning condenser as the coupling between 
the coils is increased, first with one rela- 
tive direction and then with the other. 
Radiophone or wireless telegraph mes- 
sages may be intercepted at some wave- 
length, with the help of regenerative am- 
plification, so that the proper relation of 
the coils may be observed. If no sig- 
nals whatever can be heard at the time 
the apparatus is being tried out, you 
will have to rely upon the oscillation test. 
Listening in the telephones as before, 
slowly bring the tickler coil near to the 
tuning coil ; as they approach, if the rela- 
tive directions are correct, you will hear 
a single "cluck" in the telephones. This 
marks the point of increased regenera- 
tion at which the whole receiver begins 
to generate radio-frequency oscillations. 
On moving the coils apart these local os- 
cillations will cease; by increasing the 
coupling once more a repetition of the 
"cluck" will be heard, indicating the re- 
commencement of oscillations. If the 
two coils are wrongly directed with 
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The diagram gives the proper connections for including one stage of 
radio frequency amplification in the regenerative set. By this means 
the set is prevented from re-radiating high frequency oscillations, 
which cause so much interference in the hands of inexperienced 
operators. Static is also reduced by this addition. 



respect to each other it will be found 
either that these oscillations cannot be 
produced at all or that the two coils must 
be nearly touching each other in order to 
do so. The remedy is, as before, to re- 
verse one of the coils. Instead of turning 
one coil end for end, the wires connect- 
ing to it may be transposed. 

Now let us look a little more closely 
at the adjustments necessary to get best 
results. 

The set must be so assembled that the 
oscillation or "cluck" effect just described 
can be secured easily at the working 
wavelengths; when the feed-back coup- 
ling is increased to the point where oscil- 
lations are generated, their presence can 
be detected by tapping the grid connec- 
tion of the detector tube; on each con- 
tact of the finger this same characteristic 
cluck will be heard in the telephones. If 
your set will not work in this way it is 
not regenerating properly, and you will 
not get the best results from it until it is 
fixed up. 



To pick up a signal of unknown wave- 
length, or one for which the tuning con- 
denser setting is not known, the tickler 
coupling should be set at a point sum*-' 
ciently loose (toward the minimum) to 
prevent the set from oscillating as the 
condenser knob is swung back and forth 
throughout its range. If the desired sig- 
nals are not heard at any point of the 
condenser scale with the full tuning coil 
inductance in circuit, change the num- 
ber of turns and swing the condenser 
handle again ; when the tuning coil is re- 
duced in inductance by cutting out some 
of its turns, the tickler coil can ordinarily 
be moved up closer to the tuning coil 
without causing oscillations to begin. 

After you have found the best number 
of tuning coil turns and the best con- 
denser position for the desired signals, 
move the tickler coil slowly toward the 
maximum coupling position ; as the coup- 
ling is increased nearer and nearer to 
the point where the receiver starts to 
generate oscillations, the signals will 
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grow louder and louder. The tuning 
condenser should be readjusted slightly 
as the tickler coupling is increased, for 
the greater feed-back action makes the 
circuit more sharply tuned and a very 
exact setting becomes necessary in order 
to secure the loudest signals. It is for 
this final critical adjustment that the ver- 
nier condenser is so convenient. 

The feed-back coupling cannot be in- 
creased indefinitely, for as the point 
where oscillations begin is closely ap- 
proached the signals will not only in- 
crease in volume, but will show signs of 
distortion. This is particularly disad- 
vantageous in receiving radiophone 
speech or music with amplifiers. When 
the oscillation point is reached or passed, 
the radio- frequency currents generated 
in the receiver react with those of the 
received wave to produce electrical beats 
which may entirely spoil the character 
and quality of the signals; hence the 
feed-back coupling should always remain 
on the side toward "minimum" from the 
oscillating point, for receiving radio- 
phone, spark or other modulated wave 
signals. 

There is another good reason, beyond 
the loss of signal clarity, for always 
keeping the tickler coupling below the 
oscillation-generating point ; the radio- 
frequency currents set up in the receiv- 
ing outfit by circuit reaction pass out of 
the receiver itself and into the aerial, 
there radiating electromagnetic waves of 
the frequency to which the set is tuned. 
Thus the receiver virtually becomes 
a continuous- wave transmitting outfit, 
which, although relatively feeble in 
power, is capable of creating severe in- 
terference for several miles around. 

Every time you allow your regenera- 
tive receiver to break into the oscillating 



condition by increasing your tickler coup- 
ling too far, you send out radio waves 
from your antenna. Every time you 
hear in your telephones the loud hetero- 
dyne whistle caused by interaction be- 
tween the received carrier-wave and the 
oscillations generated within your outfit, 
the waves your set radiates are produc- 
ing similar interference whistles in sensi- 
tive receivers near you. Thus you not 
only spoil your own reception, but also 
that of your radio neighbors in a zone 
of several square miles. All of us have 
heard interference produced in this way 
and have learned how aggravating it is. 
As this disturbance is totally unneces- 
sary and nothing more than a demon- 
stration of ignorance or lack of consid- 
eration on the part of "transmitting" re- 
ceiving set users, no one who understands 
its causes and effects will want to create 
such interference deliberately. 

While there is no hardship in tuning 
to an unknown telephone or modulated 
wave while keeping the regenerative re- 
ceiver slightly below the just-oscillating 
condition instead of slightly beyond it, 
sometimes one finds it convenient to pick 
up* a continuous wave by setting the re- 
ceiver into oscillation and swinging the 
condenser knob back and forth until the 
heterodyne whistle is heard. This should 
never be done at wavelengths near the 
broadcasting wave of 360 meters ; even 
at other frequencies it may produce bad 
interference. However, by equipping 
the receiver with a single radio-frequency 
amplifier in advance of the detector tube, 
the local oscillations may be kept almost 
entirely out of the aerial and this 
source of interference practically elimi- 
nated. Figure 2 shows a circuit arrange- 
ment of this kind; further details of it 
will be given in a future article. 



How to Select the Best Coil 
for Your Set 

In tJie next number — December — Prof. J. H. Morecroft anil tell 
the radio amateur just xvhat the functions of a coil are and how 
to determine which coil is best suited for the amateur's purpose. 
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"THE AUTHOR WHO ENTERTAINS BY RADIO SHOULD BE PAID" 
The problem of collecting fees for the use of copyrighted music that is used on broad- 
cast programs has long been agitating the music publishers. Nozv the book publishers 
are wondering how the rights of the literary man can be similarly guarded. Mr, 
Doran, the eminent book publisher, here tells why and how this may be brought about 

First T^gdio "Rights" for Authors 

A New Development of "Literary Property " 
That Radio Is Bringing About 

By GEORGE H. DORAN 



" T JNLESS an author has or can cul- 

ty tivate voice personality, he or she 
should not attempt to give a radio talk 
or reading." 

That is the message that I have sent 
to all of my authors. I consider it most 
important. A number of authors have 
given talks or readings by radio with 
probably harmful results, owing to poor 
delivery. They were inaudible. 

At best, they did neither themselves 
nor their publishers good. 

By "voice personality" is meant a very 
definite thing. The vaudeville interests 
have, I understand, forbidden their artists 
to give radio talks. I also understand that 



the loss to radio programs as the result 
of this restriction is almost negligible. 
Why? 

Because most vaudeville performers get 
their effect, after all, only with stage 
accessories — gesture, facial expression, 
costumes, background — and (above all), 
the presence of a large audience, each 
member of which encourages the others 
to laugh. Take away all these factors 
and strip the artist to his voice alone and 
how many of our popular entertainers can 
hope for any widespread success? 

Apparently those who are first in line 
for success with the radio audience are 
those who have mastered the technique 
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of making phonograph records. They 
have had to rely upon the voice alone. 
They have had to possess or develop 
what I am calling voice personality. On 
the other hand, this gift probably exists 
in a number of people. How far it can 
be acquired I do not know. But obvi- 
ously it is of primary importance in a 
talk or reading to a radio audience. 

I shall talk* frankly to our authors about 
the matter of appearances on radio pro- 
grams. I shall caution them not to 
attempt to give talks or readings unless 
they are reasonably sure of a clear and 
audible delivery. That is the first re- 
quisite. But more than that will be 
needed for any widespread success. They 
must have a theme of interest to great 
numbers of people; the radio audience is 
made up of all ages, of all degrees of 
education and of all conceivable varieties 
of taste. The appeal must be to the 
highest common divisor of that taste. It 
must be the highest appeal that can be 
made to each and every one of this vast 
crowd. That is what the author must 
start with ; and what can be accomplished 
after that remains to be seen, but will 
depend very largely upon the author him- 
self. 

The fundamental situation in regard 
to radio is unusual. Here we have, al- 
ready established, an instrumentality for 
entertaining and instructing a million or 
more people, all at the same time. These 
people do not pay a cent for this enter- 
tainment or instruction. Until some 
means is devised for charging an admis- 
sion fee to the radio program it will be 
impossible to develop the first class radio 
artist, the person supremely gifted with 
voice personality, able to entertain and 
instruct the million. As soon as a device 
is hit upon for charging a few cents a 
night, radio programs will be immensely 
profitable enterprises. There will then 
be no question of the development of the 
radio artist nor of his monetary reward. 

Then we shall have advanced to an- 
other stage; the authors who can appear 
successfully on radio programs will be 



materially enriched from that source and 
there will undoubtedly arise the question 
of what I may call "first American radio 
rights" in literary property. 

These will have to be added to existing 
rights, such as first American serial 
rights, book rights, second serial rights, 
dramatic and motion picture rights. 

"First American radio rights" in . a 
book would consist of the exclusive right 
to broadcast throughout America by radio 
talks or readings the whole or parts of 
a copyrighted book. It is easy to see that 
the day will come when simple dramatic 
short stories and certain novels will be 
wanted to entertain the radio audience. 
The day is practically here now when 
books of instruction are wanted to attract 
and interest the radio audience. 

The copyright law of the United States, 
at the present time, contains no specific 
provisions with regard to use of material 
in connection with radio telephones. 
However, Section One of the copyright 
act secures to the person entitled thereto 
the exclusive right in sub-section c "to 
deliver or authorize delivery of the copy- 
righted work in public for profit if it 
be a lecture, sermon, address or similiar 
production." 

Probably that wording is ample to pro- 
tect the rights of authors in copyrighted 
literary work when the radio goes on a 
money-making basis. So far as I know, 
those in charge of radio programs have 
shown every care not to use copyrighted 
material without permission ; as the mat- 
ter now stands, the use of such material 
is not, directly at least, "for profit," and 
permission is, by me at any rate, cheer- 
fully granted. 

But when the day comes for first 
American radio rights we shall have such 
novels, perhaps, as the first-class detective 
or mystery story, of the type that is 
provided with exciting climaxes at the 
end of every one or two chapters, de- 
sired for radio use. The reading of the 
story may easily not be by the author at 
all, but by somebody with the requisite 
voice personality. It does not matter. 
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A "VOICE PERSONALITY" IS A GIFT THAT ONLY SOME 
AUTHORS HAVE 

An author who reads from his own works must be sure of an audible delivery and 
he must have a theme of general interest. One of the most popular is Howard Garis, 
whose "Uncle Wiggly Bed Time Stories*' are known to millions. 



The point will be that for the use of the 
book, the author must be properly paid. 
I do not anticipate the slightest difficulty 
in fixing what the author shall be paid, 
tentatively, until the market for first 
American radio rights shall be estab- 
lished ; I merely speak of this by way of 
normal prevision. 

I was much interested by the broad 
basis upon which Mr. J. W. Hiltman, 
President of D. Appleton & Company, 
reasoned in regard to radio. Mr. Hilt- 
man gave it as his emphatic opinion that 
anything which keeps the family at home 
is bound to be good for books. He says 
that people who form the habit of stay- 
ing at home will, sooner or later, read 
books. I think so too. I am more inter- 
ested in how the approach shall be made 
— in what books they do read or will 



want to read and in what ones of our 
books already published or about to be 
published they can most readily be in- 
terested. 

I should be willing to undertake, if it 
could be arranged, an experiment with 
any of our books to determine what types 
of books the radio audience likes best. At 
present, little is known along this line. 
Almost the only point that has conclu- 
sively been proven, through authors' read- 
ings given so far, is the immense popu- 
larity of bedtime stories for children. 
This is of an importance to the authors 
of children's books that it is not easy to 
exaggerate. But there are endless books 
in which I foresee a widespread interest, 
once the radio audience knows about them. 

One of our authors, for example, tells 
in a humorous and sane way about weight 
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reduction — a subject of no small interest 
to a very large number. Those whose 
weight satisfies them can still enjoy the 
humor of the book. The same author 
has written a novel of interest to any- 
body who drives a car, especially if he 
has taken or contemplates taking a trans- 
continental trip. The material of which 
these books are composed is exactly the 
sort of thing that should interest a radio 
audience. 

During the recent visit of Sir Arthur 
Conan Doyle to this country, overflowing 
crowds have come to the halls to hear 
his lectures on spiritualism. Most of 
those who came, I don't doubt, did not 
believe in the possibility of communicat- 
ing with the dead, but they were interested 
in what Sir Arthur had to tell. Many 
thousands heard him ; why not a million ? 

That is what radio ought to mean to 
books and authors and publishers. It 
ought to mean a hitherto unrealized pos- 
sibility in the way of audiences. It ought 
to mean that through hearing an author 
talk over the radio telephone on some 
subject in which he is interested, a man 



would go out and buy that author's book ; 
or though he heard not the author himself, 
but someone with the requisite voice per- 
sonality reading from the author's book, 
the same result would follow. It is a 
chance for those who feel that natural 
personal interest in an author whose 
works they enjoy to hear his voice or to 
learn those personal details which are 
of interest to his readers. 

For my part, I see in radio only a val- 
uable instrumentality for furthering the 
cause of good reading. When the tele- 
phone was invented the book publisher 
proceeded to use it to the feasible extent 
in furthering the cause of books. When 
the phonograph was perfected, a chance 
to link that new instrumentality with the 
cause of good reading was probably 
missed — although I hope not finally. Now 
the radio is here. It is a tremendously 
multiplied lecturing platform; it is a new 
and more fascinating phonograph; it is 
the telephone in a million homes. I shall 
leave undone nothing that occurs to me 
to realize to the fullest imaginable extent 
its powerful aid. 



How to Make Your Bed Talk to You 

By S. R. WINTERS 



NO longer can the phrase "falling in 
the arms of Morpheus" be properly 
used as a symbol of sleep. No longer 
need one retire attended by the silence of 
the bed chamber at night. For science 
has waved its wand and endowed the bed 
with the gift of speech and of music. In 
other words, your bed springs may be 
used as an aerial for the reception of 
stories, lectures and music transmitted by 
radio. 

Just how this feat may be accom- 
plished has been demonstrated by Mr. H. 
G. Corcoran of Washington, D. C, who 
has literally converted his bedroom 
into a radio station with one unusual 
feature. 

A towering antenna as well as the 



elaborate fixtures that project from the 
housetop is eliminated by Mr. Corcoran's 
innovation. The antenna lead is affixed to 
the springs of the iron bedstead, and the 
ground connection is effected through the 
means of a water-pipe and radiator in 
the sleeping quarters. 

This radio-telephone receiving outfit is 
of a single-circuit regenerative design. 
Its source of strength — or electric cur- 
rent, to be exact — is imparted by a 6-volt, 
60-ampere battery. Two variometers; 
two condensers, one with vernier attach- 
ment ; one detector tube, and one-stage of 
audio-amplification from two "B" bat- 
teries are the operating units which work 
in harmony to insure the reception of 
music and vocal speech from near and 
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distant points. Three pairs of head tele- 
phones are connected to the equipment. 
Vibration sound, to repeat common 
knowledge, is not barred by walls and 
the reception is not hindered by the fact 
that this wireless receiving set is contained 
within closed quarters. To paraphrase 
the axiom, "Prison walls do not a prison 
make," the installation of a radio- 
telephone receiving equipment does not 
insure isolation even though one be en- 
closed securely by stone and mortar. 

"Now listen, my children, and you 
shall hear how the elephant got his 
trunk," may be the introductory sentence 
to a bed-time story that seeps its way into 
the room of this Washington citizen who 
has distorted the heretofore single pur- 
pose of the bed-springs. Mr. Corcoran, 
by a mere twist of one of the knobs on 
the apparatus illustrated in the photo- 
graph, can adjust the receptive ''moods" 



of this outfit to a point of receiving music 
or messages from Detroit, Springfield, 
Schenectady or Newark. Radio trans- 
mitting stations that are not so far re- 
moved as these may occasionally be heard 
distinctly. 

Fans who ransack the ether for its 
contents may duplicate this unusual pro- 
cedure and thus contribute to their own 
pride and satisfaction by having a receiv- 
ing set that is distinctive. Mr. Corcoran 
used much pre-war material in building 
his own outfit. Radio fans who contem- 
plate summer excursions into the woods 
or fishing trips that will take them far 
from the city may investigate the desir- 
ability of carrying along their bed-springs. 
This household unit now can serve a 
two-fold purpose — contribute to the com- 
fort of peaceful sleep, and relieve the 
monotony of existence when you are 
alone. 




A NOVEL RECEIVER THAT REALLY WORKS 
The apparatus, which consists of a regenerative receiver and amplifiers, gathers energy 
from the springs in the bed, which thus serve as antennae. Such a set can pick up 
nearby stations — but a bedspring hardly compares with an outdoor aerial in efficiency. 
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TWO "FIGURE 8" COILS AS A VARIOCOUPLER 
The dotted lines in the photo-diagram shoiv how the winding is made to give the 
coils a double magnetic field, as shown by the large arrows. Two coils coupled 
together in the position shown produce a maximum coupling; but if one of them 
should be revolved on its axis 4$ degrees* the coupling will be zero, as tlie fields will 

neutralize each other. 

How to Make a 
Novel Variocoupler 

Another of the Series of Practical Articles 
That Tell the Novice How to Build His 
Own Apparatus at Low Cost 

By A. HYATT VERRILL 



A FORM of variocoupler which 
seems but little known to ama- 
teurs and novices and which is a simple 
and efficient type, is that built of what are 
known as "Figure Eight" coils. To make 
a really good variocoupler with the sec- 
ondary coil in the form of a rotor is a 
difficult job. Rotary ticklers in tube form 
will give results, yet the coupling is never 
as satisfactory as with a round rotor. 
But with the Figure Eight type of vario- 
coupler no inside rotor is required, the 
secondary consisting of a second coil 



placed at one end of the primary and in 
the same plane with it and rotating on 
an axis parallel to that of the large coil. 

Owing to its peculiar construction — 
with the winding going first in one direc- 
tion and then in another forming a coil 
with four poles — a wide range of coupling 
may be secured with a 45 degree rotation 
of the secondary coil. The result is a tuner 
which has the qualities and advantages of 
a variocoupler and at the same time is 
simple to construct. 

To make this coupler you will require a 
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FIGURE 1 

The larger tube (for the primary eoil) should 
be made according to the dimensions in the 
above diagram. 




-0> 

FIGURE 2 



The smaller or secondary tube should be made 
like the larger tube — but with the dimensions 
here shown. 



supply of No. 20 or 22 cotton or silk in- 
sulated wire; two formica or composition 
tubes, both three inches in diameter and 
one three inches and the other two inches 
in length. You should also have a ten 
point switch, two discs of wood of the 
same diameter as the inside of the tubes, 
a short section of inch brass rod or a 
long i n ^ n brass bolt, brass washers, 
binding posts and nuts. 

Commencing with the larger or primary 
coil, by means of a straight edge, draw a 
line or scratch marks upon the edges of 
the tube across the exact centre. This 
will be easier to do if you draw a line 
across the centre of one of the wooden 
discs and then, by placing this in one end 
of the tube, mark where the ends of the 
line come on the tube. 

Having determined this, draw a line 
from each of these marks to within one- 
quarter of an inch of the opposite end of 
the tube. Keep these lines parallel with 
the axis of the tube and then, with a 
hack saw, cut through the tube along these 
lines. Be careful not to use too much 
force, but work slowly and easily so as 
not to break the tube. The result should 
then be as shown in Figure 1. 

Repeat the operation on the small tube, 
Figure 2. 

Now bore a hole near the end of one 
of the cuts in both tubes and another hole 
near the cut and half an inch from the 
other end of the tubes. (Figures 1 and 
2. ) Run one end of the wire out through 
the hole that is a quarter inch from the 
end of the large tube, leaving several 
inches projecting, secure it in place by 
sealing wax and proceed to wind on the 
wire as shown in Figure 3. Starting at 
the hole where the wire is fastened, take 
a turn up through the slit, around the 
half of the tube and through the opposite 
slit, bringing it across to the first slit near 
the starting place. Then bring the wire in 
a turn around the opposite side of the tube 
from the first as in Figure 4, carry it 
across the tube through the slit, wind 
around beside the first turn and thus con- 
tinue winding first in one direction on 
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FIGURE 3 

How to start the winding of the wire on the 
primary coiL Compare this diagram with the 
one on page 201, 

one-half the tube and then in the opposite 
direction on the other half of the tube, 
making a series of figure 8's with the 
winding. When the tenth turn is reached 
make a tap in the usual manner and con- 
tinue winding until the twentieth turn on 
the same side as the first tap is reached, 
then take another tap. 

Go on winding in the same way, 
taking a tap at every ten turns until 
ninety turns and nine taps are made. 
Then pass the wire through the hole near 
the end of the tube and secure it with 
sealing wax. Next, fasten one of the 
wooden discs in this end by means of 
small brads or screws and secure the 
disc in whatever way you see fit to a 
bracket or similar support as shown in 
Figure 5. 

Next start with the smaller tube in ex- 
actly the same way, fastening the end of 
the wire at the hole nearest the tube end 
and winding on the wire exactly as on 
the large tube, but without taking any 
taps. When seventy turns have been 
taken, fasten the wire in the hole, leaving 
a fairly long free end. 

You must next decide what sort of 
adjusting device and mounting you are 




TAP 

FIGURE 4 

How to make a tap. In the winding of a coil, 
a tap should be made at every ten turns until 
nine taps are made, 

going to use for the coupler. If it is to 
be mounted on a panel, a bracket on the 
primary as shown, with the secondary 
mounted with a shaft running through 
the panel, is both convenient and neat. 
In this case, the shaft that bears the knob 
should be secured to the wooden disc by 
means of two nuts. Washers soldered 
to the shaft with loose washers as bear- 
ings should be provided or (if preferred) 
loose washers and cotter pins may be 
used. It makes little difference which 
method is employed so long as the coil 
cannot move out and in and thus vary the 
distance between it and the primary coil. 
The accuracy with which the two are 
fitted together has a great deal of influence 
upon results, for if the secondary wobbles 
or varies in its distance from the primary 
the coupling will be unevenly variable. 
The whole idea is to keep the tubes and the 
two windings as close together as possible. 

A simple method of mounting is shown 
in Figure 6, in which both coils are 
mounted on a panel or base by means of 
brackets. The shaft used to rotate the 
tickler should be accurately centered in the 
wooden disc and the latter should be 
fitted and fastened securely within the 
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FIGURE 5 

How to fasten the rotating secondary coil to the panel, with the control knob 

attached. 



tickler coil by means of small screws 
driven in through the half -inch bare 
space left on the tube for the purpose. 
Do not slight this part of the work, but 
take just as much care in fitting the 
wooden ends and fastening them and 
in mounting the complete coupler as in 
winding the coil or finishing the cabinet 
or panel. It is neither good workmanship 
nor common sense to spend a lot of time 
and trouble as well as good material in 
making a coil or any other device and 
then, either because you are in a hurry to 
test it or because you get tired of the job 



and wish to finish it quickly, slight the 
last part of the work. Many a well-made 
instrument has been cast aside as worth- 
less just because the maker slighted some 
little thing near the finish of the job. If 
you have done careless work it is of little 
use to try to make up for it by placing 
the instruments in an elaborate and high- 
ly polished mahogany cabinet with en- 
graved dials and Bakelite panel. Remem- 
ber the old Romans' adage, "The gods 
see everywhere," and do not think, 
because your careless work is invisible, 
that it will "get by." There are no more 




FIGURE 6 

A simple method of assembling the zxirio coupler on a board for experimental use. 
Be careful net to slight this part of the work. 
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unsparing inspectors than radio waves; 
when they enter that beautiful looking 
cabinet and find poor or careless work 
inside they will shout the fact aloud to 
you and to your friends by squeals, buzzes 
and howls instead of good clear 
signals. 

Figure 7 shows the completed Figure 
Eight coil variocoupler, the secondary 
of which may be connected up with 
a suitable crystal or vacuum tube 
circuit. 

The variocoupler may be mounted on 
a panel so that the control knob pro- 
trudes from the front of the panel; in 
this case the primary switch and the 
switch-points should also be mounted 
likewise, so that the instrument may be 
placed within the cabinet that contains 
the other parts of the set. 

The best way to tune the secondary 
circuit is by the use of a variable con- 
denser shunted across the secondary 
winding, although in some vacuum tube 
sets a variometer is connected in series 




© Underwood At Underwood 

HOW TO INSTALL A RADIO SET ON YOUR MOTOR CAR 
Despite the number of fake installations devised for publicity purposes, which have 
given rise to misconceptions on the subject, the equipping of an automobile with a 
workable receiving set is entirely practical. The several ways of doing it will be 
told in the next issue of Popular Radio, 




$£CONDA&r PR/HAZY 
FIGURE 7 

The completed Figure Eight Coil Variocoupler, 
showing hozv to hook up the primary circuit. 
The secondary circuit can be connected to any 
standard crystal or tube circuit. 

with the grid of the tube, and the tuning 
is accomplished by this means. 
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Eight Pages of Specific Infor- 
mation of Practical Helpfulness 
to the Radio Amateur — Ques- 
tions Selected from Our Daily 
Mail and Answered 



By 



The Technical Editor 



THE information embodied in this feature is ordinarily furnished in the department, What 
Readers Ask, which is published regularly in Popular Radio. In order to make this depart- 
ment of greatest help to the beginner, it is possible to publish only those questions and answers 
which are of the widest application and of most general interest. To insure prompt attention 
and to help the Technical Editor in handling the large amount of correspondence which the 
department has developed, our readers are asked to observe the following requests: 

1. Confine each letter of inquiry to one specific subject. 

2. Enclose a stamped and self -addressed envelope with your inquiry. 

3. Do not ask how far your radio set should receive. To answer this inquiry properly imolves 
a far more intimate knowledge of conditions than it is possible to incorporate in your 
letter. 

The questions that are not of sufficient general interest to warrant publication in this depart- 
ment will be answered personally. Many of these questions are being answered by referring" 
the correspondents to items that have already been printed in these pages. To get the full benefit 
of this service, therefore, save your copies of Popular Radio. 



IN answer to the hundreds of requests 
that have come pouring in on the 
Technical Editor for additional data on 
the super-regenerative circuit (described 
in the September number), the following 
notes on the super circuit have been pre- 
pared. These notes embrace improve- 
ments and hints for those who are build- 
ing or who have built sets from the 
description of the set that was published 
in these pages. 

First. The method of connecting the 
loop to the set has been modified so that 
any sized loop may be used ; tuning is ac- 
complished by varying the switch taps of 
the coil "F" and rotating the condenser 



"C," which is in series with the loop. 
See Figure 1, in which the hook-up is 
given and the method of tapping the "F" 
coil is clearly shown. 

Second. The "C" battery in series 
with the grid of the second tube has been 
eliminated, and only two batteries are 
used, as in the ordinary vacuum tube set, 
the "A" and "B" batteries. 

Third. The tubes recommended for 
use with this circuit are the Radiotron 
UV-201 or the Myers audion for the first 
tube, and a Moorhead amplifier or W. E. 
"J" tube for the second tube. 

Fourth. The circuit shown in Figure 1 
may be used with the telephones by tun- 
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ing out the signals a little so that they 
will not hurt the ears, or it may be used 
with a loudspeaker just as it is. The 
signals with the two tubes should be loud 
enough to fill a good-sized room using a 
loop. If the signals are wanted strong 
enough to fill a large hall, however, a one 
or two-stage audio frequency amplifier 
should be added to the set. A one-stage 
amplifier will produce signals that will 
be audible over a house, upstairs and 
downstairs; a two-stage amplifier will 
make them audible for a quarter of a 
mile or more, according to the tubes used, 
the type of loudspeaker employed, and 
the tuning ability of the operator. The 
input terminals of the amplifier should 
be connected to the two leads of the set 
marked "xx" in Figure 1. 

Fifth. If the amateur builder has trou- 
ble in getting the set to operate properly 
after he has checked up all connections 
and parts, he will do well to try reversing 
the terminals of the coils "F," "A," and 
"B" one at a time. 

Sixth. When a "saw-tooth" heterodyne 
(whistling) effect is heard while tuning 
with the condensers or the variometer, 
the builder will know that he is getting 



C 



nearer to success in making his set work 
properly; when this sound is heard it is 
merely a case of becoming familiar with 
the adjustment. 

Seventh. An antenna may be used with 
the set, if the antenna is attached to the 
loop by means of a clip. The correct 
turn of wire on the loop to which the out- 
door antenna is to be attached will be 
determined by experiment while tuning. 
No changes are made in the circuit for 
using the outdoor antenna, and no ground 
is used. This will bring in the distant 
stations louder without increasing the 
nearby stations. 

* * * 

Question : In a regenerative type set 
composed of two variometers, one vario- 
coupler, and a variable condenser, what 
are the controls that govern the regen- 
eration of the incoming signals? Please 
tell me, also, the proper method of tuning. 

William Preston 

Answer: Regeneration is accomplished in 
this type of set by rotating the plate vario- 
meter. We refer you to the article by E. H. 
Felix in the May issue of Popular Radio, 
entitled "How to Tune a Regenerative Re- 
ceiver." 
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FIGURE 1 

The two-tube super-regenerative circuit which has proven so successful. Note that 
the use of "C" batteries is dispensed with. An audio frequency amplifier may be 
connected to the two wires marked "XX" and the signals increased to terrific strength. 
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Question : I have a crystal set with a 
two-slide tuning coil. Could I use a 
loop aerial and would it work as well as 
the horizontal type of aerial ? 

R. Gemmecke 

Answer: A crystal detector is not suffi- 
ciently sensitive to use with a loop antenna 
with any measure of success. We advise you 
to stick to the outdoor antenna until you de- 
cide to install a more sensitive set with some 
form of radio frequency amplification. You 
would otherwise obtain no results. 



Question: Would it be possible for 
me to use one stage of radio frequency 
with one stage of audio frequency ampli- 
fication? If so would you please print a 
circuit using a set of Goodwin untapped 
spiderweb coils together with said ampli- 
fication ? 

J. H. W. 



Answer: This is possible, and the circuit 
is shown in Figue 2. LI, L2, L3 are the 
spiderweb coils, L4 is a single slide tuning 
coil, CI and 02 are variable condensers, .001 
mfd. capacity, C3 and C4 are fixed con- 
densers, .0005 mfd. capacity, Rl and R2 are 
resistance potentiometers, 200 ohms, R3 is 
a grid leak resistance, 1 or 2 megohms, and 
R4, R5, and R6 are filament rheostats, 6 
ohms each. 22 1 / 2 volts are used on the 
detector plate and 90 volts are used on 
both the radio frequency and the audio 
frequency amplifier plates. 

* * * 

Question : Would it make any differ- 
ence what size variable condenser I 
have in the receiving set described in the 
July issue of Popular Radio, on page 

194 ? James H. Hind 

Answer: Any condenser with a capacity 
value lying between .0005 and .001 mfd. will 
be suitable, although the larger capacity the 
condenser has, the higher the wavelength to 
which the set will be able to tune. 
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FIGURE 2 

A circuit that employs ont stage of radio 
frequency amplification and one stage of audio 
frcqucn cy am pi ifi cation. 





Digitized by 



Google 



POPULAR RADIO 



209 



Question : Please inform me if a coil 
may be tuned with a variable condenser 
as well as with sliders; I mean the 
primary coil of a loose coupler. 

R. M. B. 

Answer: The wavelength of an antenna 
circuit having in it the primary circuit of a 
loose coupler may be tuned satisfactorily by 
means of a variable condenser. In fact, if 
the condenser is used with a series-parallel 
arrangement, it makes tuning possible over 
a broad band of wavelengths. 



Question: What would be the best 
kind of tube to use in the set described on 
page 295 of the August issue of Popular 
Radio? In that set would it not be just 
as good to put the variable condenser in 
series with the lead-in from the antenna ? 

George Saunders 

Answer: Any soft detector tube such as 
the UV-200, or the Cunningham 300, or an 
Electron Relay, will be serviceable for use 
with this circuit. The circuit will function 
better as shown in our diagram, with the 



antenna circuit tuned with the slider and 
the secondary circuit tuned by means of the 
variable condenser. 

* * * 

Question: What are "damped" and 
"undamped" waves? What do we mean 
by "wavelengths from 200 to 700 
meters"? In other words, to what does 
"wavelength" refer? 

Glenn E. Dill 

Answer: An "undamped" wave refers to 
an alternating current in which the ampli- 
tude of each succeeding alternation is con- 
stant. This is the type of energy developed 
by a vacuum tube transmitter, an arc trans- 
mitter, or a high frequency alternator. 

A "damped" wave refers to an alternat- 
ing current in which the amplitude of each 
succeeding alternation is of a decreasing 
value. This dampens out the oscillations in 
a circuit so that they finally die out. This 
series of oscillations is called a wave-train, 
and is generated by a spark transmitter. 
There is a wave-train generated for each 
spark jumping the gap in such a transmitter. 

By "wavelength" is meant the distance 
traveled by a radio wave upon leaving an 
antenna before the next wave generated 
leaves the antenna. By referring to the 
* water-wave analogy, the wavelength of any 
wave is the distance from crest to crest of 
the waves. Wavelength should not be con- 
fused with the distance the waves can 
travel. Refer to the article on page 47 of 
the June number of Popular Radio. 
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FIGURE 3 

A circuit that employs two variometers for tuning the grid and 
plate circuits, in connection with a variocoupler and two stages 
of audio frequency amplification. 




Question : Please give me a diagram 
for a detector and two-stage amplifier 
set, using two Amrad variometers and 
an Amrad variocoupler for tuning. 

R. A. McMillian 

Answer: The diagram has been drawn 
for you in Figure 3. This should make a 
very fine receiver for both amateur work 
and broadcast reception. 



Question : Please send me a diagram 
of a hook-up for my instruments. The 
tuner consists of 2 variometers, 1 variable 
condenser, and 1 variocoupler. Two 
stages of amplification should be added. 

Everett Beers 

Answer: Refer to the diagram in Figure 
3 for the circuit connections for your pro- 
posed set. You will notice that telephone 
jacks are inserted in the plate circuits to cut 
in or out of amplification. 

The variocoupler and variable condenser 
tune the antenna, while the two variometers 
tune the grid and plate circuits. 



Question : Please give me a diagram 
that shows how to build a regenerative 
set, adding a 2-stage audio frequency am- 
plifier. 

C. W. Woodruff 

Answer: The diagram shown in Figure 
3 gives you the hook-up. The following 
parts will be required: 

VI — Variometer 

V2 — Variometer 

VC — Variocoupler 

CI — Variable condenser, .001 mfd. 

C2— Fixed grid condenser, .0005 mfd. 

Rl — 1 megohm grid leak 

T — 6 ohm rheostat- 

T— Vacuum tube UV-201 

Tl— Vacuum tube UV-201 

T2— Vacuum tube UV-201 

J — Double circuit jack 

Jl — Double circuit jack 

J2 — Single circuit jack 

AT — Amplifying transformer 

A — 6-volt storage battery, 60 ampere-hour 

B— "B" battery dry cells, 22 l / 2 volts on the 
detector tube and 90 volts on the am- 
plifier tubes 
Three tube sockets, connecting wire and 
binding posts should enable you to finish the 
set. Use 3,000 ohm telephones for the best 
results. This set will give good results if 
properly constructed, - , - 
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Question : Please tell me if a variable 
condenser will tune out the terrible pop- 
ping static that I hear over my crystal set. 
I also want to know if there is any addi- 
tion I can make to my set that would in- 



AT 



fication is used when the signals have already 
been detected and when signals of sufficient 
strength to operate a loudspeaker are 
required. 

The two systems of amplification cannot 
be compared because they have different 
functions. The best results are obtained 

AT. 




crease the volume of music that I hear 
25 miles away on 360 and 483 meters. 

Irving Rust 



when the two systems are employed in com- 
bination and amplification is obtained both 
before and after detection. 



Answer: The variable condenser will not 
help you tune out the static. You would 
find some relief if you were to use a loop 
antenna, but this necessitates using multi- 
stage radio frequency and audio frequency 
amplification for loud signals. You will be 
able to increase the volume of your received 
signals by adding a vacuum tube to your 
set as a detector in place of the crystal de- 
tector, and at some future date adding 
another vacuum tube as an amplifier. 



Question: I would like to know 
which is the better plan — to amplify be- 
fore I detect, or vice versa. 

Robt. Fard 

Answer : In radio frequency amplifica- 
tion, the incoming impulses are amplified 
before they are detected, and when audio 
frequency amplification is used the impulses 
are detected and then the low frequency 
component of the current is amplified. 

Radio frequency amplification is more 
suitable for amplifying weak signals so that 
the detector is furnished with enough cur- 
Tent to function, and audio frequency ampli- 



Question: Please explain the method 
of amplifying the signals as received with 
a single crystal detector, by means of ad- 
ditional crystals and amplifying trans- 
formers, and state the degree of ampli- 
fication obtained. 

E. O. Knoch 

Answer: The technical editor has seen 
the diagram of such a circuit, but he is 
"from Missouri" in regard to its practical 
application. It stands to reason that in the 
crystal detector receiver, the strength of the 
received signals is a function of the current 
passed through the crystal. If we step up 
the voltage by means of amplifying trans- 
formers, the current in the next crystal is 
decreased and the signal is weakened. If, 
on the other hand, we should step down the 
voltage in order to increase the current 
through the second crystal, the voltage 
would be of too low an order to overcome 
the high resistance of the crystal and again 
the signals would be weakened. If this 
method were successful it would very prob- 
ably be in common use. Our advice is to 
stick to the vacuum tube as an amplifier. 
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FIGURE 4 

A circuit that makes use of a variocouplcr, a variable condenser, and a vacuum tube. 



Question: Please show me an effi- 
cient diagram using a variocoupler, a 
variable condenser and a vacuum tube 
detector. 

Henry C. Jones 

Answer: The circuit diagram you require 
is shown in Figure 4. The tuning is accom- 
plished by means of the primary switch and 
the variable condenser. 



Question : I have already made a re- 
ceiving set a little different than the one 
described in your May issue, but I have 
had very little luck with it so far. I en- 




close the hook-up that shows the instru- 
ments I use, and the antenna. Can you 
find my error? 

Cecil Lamgkur. 

Answer: You will improve your set if 
you use the circuit for hooking up your 
apparatus as illustrated in Figure 5. The 
antenna you have is much too small. Use 
one wire stretched as high as possible and at 
least 100 feet in length (but not longer than 
150 feet) for listening to the broadcasting 
programs. 



Question: I have a loose coupler, a 
fixed condenser and a crystal detector. 
Can I make a set out of them that will 
receive code messages and music? If so 
please give me a wiring diagram for the 
set. 

D. Stafford 



Answer: A 
circuit employ- 
ing the instru- 
ments that you 
have on hand 
is given in Fig- 
ure 5. This will 
TEL* allow you to 
receive local 
code and broad- 
casting quite 
clearly. 



I FIGURE 5 

■ = - This diagram illustrates the usual method of 

using a loose coupler with a crystal detector. 
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FIGURE 6 

This circuit is essentially the same as that shown in 
Figure 5 — except that a variocouplcr and a variable 
condenser is used instead of the loose coupler. 



DET. 





Question : Please give me a diagram 
showing how to wire up a variocoupler 
tuning coil with crystal detector and 
where to put the variable condenser. My 
aerial is 100 feet long and 30 feet from 
the ground, made of No. 14 bare copper 
wire without an enamel coating on it. 
Will it be all right without the coating? 

P. A. Latta 

Answer: The diagram that you require 
is drawn for you in Figure 6. The bare 
copper wire will be suitable. 

* * * 

Question : Which is the best, a loose 
coupler, a variocoupler, or a variometer? 
How many miles would I be able to re- 
ceive with one of the above, and a phone 
condenser, a 43 plate variable condenser, 
a crystal detector, and a pair of 2,200 
ohm phones? 

John Collins 

Answer: The variocoupler will give you 
the most satisfactory method of tuning. See 
the diagram shown in Figure 6 in answer 
to the question of P. A. Latta. It is not 
possible to answer questions regarding the 
distances over which a set should receive. 

* * * 

Question : Is there any way in which 
the set described in the July issue of 
Popular Radio (on page 194) can be 
made to receive over greater distances? 
I hear the local stations clearly but want 
to increase the range. 

T. J. Laughlin 



Answer: On page 168 of this magazine 
you will find another article by Watson 
Davis ; it shows how to add a vacuum tube 
detector to the set you describe, thus in- 
creasing its range considerably. 

* * * 

Question: Please give me an effi- 
cient hook-up for the following instru- 
ments : 

1 variable condenser 

1 fixed condenser 

1 variocoupler with a tapped primary 

1 crystal detector 

1 pair of 'head-telephones 

Henry C. Jones 

Answer: The hook-up is shown in Fig- 
ure 6. 

* * * 

Question: Can a 6-volt and a 22j^- 
volt D. C. generator be used, instead of 
the "A" and "B" batteries respectively, in 
a vacuum-tube receiving set? 

Victor Neher 

Answer : These may be used providing the 
direct current, generated by the machine, is 
non-fluctuating. If the current is of a pul- 
sating nature, such as is generated by most 
machines of small size, there will be a hum- 
ming sound accompanying the reception that 
will cause interference. This may be elimi- 
nated by the use, of a filter circuit connected 
in the plate circuit of the tube. Such a cir- 
cuit was described and a diagram given on 
page 144 of the June issue of Popular Radio. 
The filter circuit shown on this page is one 
recommended for use with a radiophone 
transmitter, but it can be used advantageously 
for receiving sets. 
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Introductory Note 

Here is a description of an amazing triode, 
scarcely two feet in height and weighing only 
ten pounds, that is nevertheless capable of 
delivering 100 K. W. of high frequency energy 
— truly an "Aladdin's lamp" of radio raised to 
the nth power. It is not inconceivable that this 
tube may become one of the most remarkable 
devices of modern electrical science. 

Vacuum tubes capable of handling small 
amounts of power have been extensively used 
during the past few years as telephone re- 
peaters and as oscillators, modulators, detec- 
tors and amplifiers in radio transmission and 
other fields. Practically all such tubes have 
depended upon thermal radiation from the 
plates to dissipate the electrical energy which 
the device necessarily absorbs during its opera- 
tion. With present methods of construction, 
and using glass for the containing bulb, a 
fairly definite upper limit can be set for the 
power which a radiation cooled tube can han- 
dle; as the author points out, this limit gives 
a tube capable of delivering about 1 to 2 K. W. 
when used as an oscillator. 

Contrasted with this is the large water-cooled 
vacuum tube described herewith. Another tube 



Compare the tiny tube (which is still used 
for receiving) with the latest ioo kilowatt 
oscillator which has just been produced — the 
most poivcrful vacuum tube in the world, ioo,- 
ooo times as powerful as its companion. ^ The 
tube at the right is the io kilowatt oscillator 
from which it was developed. 

The 

"Peanut" Tube's 
Giant Brother 

The latest and the most 
powerful of vacuum 
tubes that weighs but 
ten pounds — but that 
may conceivably do the 
labor of $§00,000 
worth of machinery 

By W. WILSON 

of similar construction, but somewhat smaller 
in size, is capable of delivering about 10 K. W. 
It is expected that these water-cooled tubes 
will find important application in radio te- 
lephony and telegraphy. 

Although the principle of operation of the 
water-cooled tube described in this article is 
identical (from an electrical point of view) 
with that of the small tubes with which we are 
now so familiar, their practicability has been 
made possible only by a new and striking de- 
velopment in the art of sealing metal to glass. 
In the case of the 100 K. W. tube the seal be- 
tween the cylindrical copper anode and glass 
portion is 3.5 inches in diameter. 

The remarkable character of these copper- 
in-glass seals is evidenced by the fact that they 
do not depend upon a substantial equality be- 
tween the coefficient of expansion of the metal 
and glass. The development of the copper-in- 
glass seals was brought about by Mr. W. G. 
Houskeeper of the Bell System Research 
Laboratory at the Western Electric Company. 
Mr. Houskeeper has also invented means for 
sealing heavy copper wire and strip through 
glass in such a way that the best vacua can be 
maintained under wide changes of temperature. 
— Editor. 
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THE widespread adoption of the 
vacuum tube as the* generator of high 
frequency currents in low power instal- 
lations has been brought about by just 
two factors. 

One is the development of radio te- 
lephony. 

The other is the use of continuous 
wave transmission in radio telegraphy. 

The ordinary form of vacuum tube is, 
however, ill suited for the handling of 
large amounts of power, and at the large 
radio stations, where the plant is rated in 
hundreds of kilowatts, either the arc or 
the high frequency alternator is used. 

The undoubted advantages to be de- 
rived from the use of vacuum tubes (es- 
pecially in the field of radio telephony 
where the output power must be modu- 
lated to conform to the intricate vibra- 
tion pattern of the voice), has led to a 
demand for tubes capable of handling 
amounts of power comparable with those 
in use at the largest stations. 

That the development of such tubes 
was of great importance was recognized 
by the engineers of the Bell Telephone 
System in the early days of the vacuum 
tube art. The experiments at Arlington, 
Virginia, in which speech was first trans- 
mitted across the Atlantic to Paris and 
across the Pacific to Honolulu, required 
the use of nearly 300 of the most power- 
ful tubes then available, each capable of 
handling about 25 watts, and the difficul- 
ties encountered in operating so many 
tubes in parallel gave added impetus to 
the development of high power units. 

The usual type of vacuum tube consists 
of an evacuated glass vessel in which are 
enclosed three elements : the filament, the 
plate, and the grid. When the tube is in 
operation an electron current flows be- 
tween the filament, which is heated by an 
auxiliary source of power, and the plate, 
the magnitude of this current being con- 
trolled by the grid. 

The passage of the current through a 
thermionic tube is accompanied by the 
dissipation in the plate of an amount of 
power which is comparable to the power 



delivered to the output circuit and which 
manifests itself in the form of heat. This 
causes the temperature of the plate in the 
usual type of tube to rise until the rate of 
loss of heat by radiation is equal to the 
power dissipated. Some of the heat liber- 
ated by the plate is absorbed by the walls 
of the containing vessel, which conse- 
quently rise in temperature. These fac- 
tors, together with a consideration of the 
size of plate that can be conveniently susr 
pended inside a glass bulb, and the size of 
glass bulb that can be conveniently 
worked, set a limit of about 1 to 2 K. W. 
for the power that can be dissipated in 
the plate of a commercial vacuum tube 
of this type. 

It is apparent then that in the develop- 
ment of vacuum tubes capable of han- 
dling large amounts of power, means 
other than radiation must be used for re- 
moving the heat dissipated at the plate, 
and development of tubes has proceeded 
along these lines. 

A step in the direction of overcoming 
these limitations was made by Messrs. 
Schwerin and Weinhart, who were work- 
ing with Dr. O. E. Buckley on the prob- 
lem, and who suggested that the anode 
might be made in the form of a tube or 
thimble of platinum sealed into a glass 
vessel and kept cool by passing water 
through it. 

As soon as the pressure of work more 
directly connected with the necessities of 
the war would permit, Mr. W. G. Hous- 
keeper and Dr. M. J. Kelly undertook the 
improvement of the water-cooled tube. 

Mr. Houskeeper adapted into the con- 
struction of the tube a remarkable type 
of vacuum seal which he had previously 
developed. These seals are made between 
glass and metal and can be made in any 
desired size. They are capable of with- 
standing repeated heating and cooling 
over wide ranges of temperature, from 
that of liquid air to 350° C, without 
cracking and without impairment of their 
vacuum holding properties. 

It is no exaggeration to say that the in- 
vention of these seals has made possible 
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THESE THREE JOINTS MAKE THE GIANT TUBE POSSIBLE 
Three types of the "tube seal," A, B and C, that are used for producing the air-tight 
joints between the glass and the metal of the monster tubes. 



the construction of vacuum tubes that 
are capable of handling, in single units, 
powers of any magnitude which may be 
called for in radio telegraph and tele- 
phone transmission. 

The underlying principle connected 
with the making of this seal consists in 
obtaining an intimate connection between 
the glass and metal, either by chemical 
combination or by mere welding and in 
so proportioning the glass and metal por- 
tions of the seal that the stresses pro- 
duced when the seal is heated or cooled 
will not be great enough to rupture either 
the glass or the junction between the 
glass and metal. 

The three principal types of seals de- 
veloped by Mr. Houskeeper are known 
as the ribbon seal, the disc seal and the 
tube seal. 

The type of seal which is the most im- 



portant in connection with the present 
problem is the tube seal shown in the 
illustration on this page. . This furnishes 
the means of joining metal and glass 
tubes end to end, and is used in the 
water-cooled tube to attach the anode to 
the glass cylinder which serves to insulate 
the other tube elements. As in the case 
of the disc seal, it can be made either with 
the edge of the metal not in contact with 
the glass, as shown at A, or with the 
metal sharpened to a fine edge which is 
in contact with the glass. The glass may 
be situated either inside or outside of the 
metal (see B and C.) 

The first thermionic tubes in which 
these seals were embodied were made of 
copper and were designed to operate at 
10,000 volts and to give 5 K. W. output. 

Although successful from the stand- 
point of operation, this tube had several 
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undesirable features that it was thought 
well to eliminate. In the first place the 
welding of the end into the tube was not 
particularly desirable, and in general any 
troubles that occurred due to leaks in the 
metal could be traced to this point. It was, 
therefore, decided to go to a type of tube 
in which the anode would be drawn in 
one piece and in which as many welds as 
possible would be eliminated in the 
assembly of the internal elements. At the 
same time it was considered desirable to 
go to a somewhat larger type of structure 
in which high tension insulation could be 
more easily provided, and a larger tube 
was therefore designed capable of deliv- 
ering 10 K. W. to an antenna at a plate 
voltage of 10,000 volts. 

The final form adopted for this tube is 
shown on page 219. 

The success which had attended the 
development of a tube of this high power 
capacity indicated the possibility of con- 
structing still larger tubes, and it was de- 
cided to proceed with the development of 
a tube capable of delivering at least 
100 K. W. into an antenna. The develop- 
ment proceeded with a few minor altera- 
tions along the lines of the smaller tube, 
nominally rated at 10 K. W., and the 100 
K. W. tube as now developed is shown in 
the frontispiece of this magazine. The 
anode, which is made of a piece of seam- 
less copper tubing closed by a copper disc 
welded into the end, is 14 inches long and 
3.5 inches in diameter. The filament is 
of tungsten and is .060 inch in diameter 
and 63.5 inches long. The current re- 
quired to heat it is 91 amperes, and the 
power consumed in it 6 K. W. The fila- 
ment leads are of copper rod one-eighth 
of an inch in diameter and are sealed 
through 1-inch copper disc seals. The 
grid is of molybdenum and is wound 
around three molybdenum supports. 

The handling of the parts of this tube 
during manufacture presents a task of no 
mean magnitude, and numerous fixtures 
have been devised to assist in the glass 
working. It has been found necessary, 
for instance, to suspend the anode in 



gimbals during the making of the tube 
seal, owing to its great weight, and spe- 
cial devices have been made to hold the 
filament grid assembly in place while it 
is being sealed in, otherwise the strains 
produced by its weight cause cracking. 

The significance of this development in 
the radio art cannot be overestimated. It 
makes available tubes in units so large 
that only a very few would be necessary 
to operate even the largest radio stations 
now extant, with all the attendant flexi- 
bility of operation which accompanies the 
use of the vacuum tube. 

From the standpoint of radio telephony 
the development of these high-power 
tubes gives us the possibility of using 
very much greater amounts of power 
than have ever been readily available be- 
fore. The filaments in these tubes have 
been made so large that the electron emis- 
sion from them will easily take care of 
the high peak currents accompanying the 
transmission of modulated power. 

The 100 K. W. tube by no means repre- 
sents the largest tube made possible by 
the present development. There is no 
doubt that if the demand should occur 
for tubes capable of handling much 
larger amounts of power they could be 
constructed along these same lines. 



HOW IT IS BUILT 

The grid assembly is 
shown at D, and is sup- 
Ported by the rods M 
and the lavite blocks E 
and F. The filament is 
of tungsten and is con- 
nected to the two mo- 
lybdenum rods G and 
H, which are coiled 
into single turn spirals 
at KK and led through 
the glass by the disc 
seals LL. The hooks J 
hold the lower end of 
the filament in position. 
The ivhole structure is 
mounted on the flare R 
by means of the nickel 
collar AT and the sup- 
ports P. The grid lead 
is brought out through 
the glass tube Q. 
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It is often a great help in tuning to 
have the antenna circuit of a receiving 
set tuned by a variable condenser, 
especially when the condenser can be 
placed in series with the circuit or in 
parallel. In order to make this system 
of the utmost convenience it is necessary 
to use some sort of switching arrange- 
ment that will allow the operator to make 
a quick change, so that time is not 
wasted in changing connections to the 
condenser. 

A suitable method for doing this has 
always been a little too much for the 
novice in radio, probably because he 
thought it too complicated. 

For the amateur who has his apparatus 
mounted on a board, a double pole, 
double throw knife switch will be suit- 
able. It should be connected as shown 
in Figure 1, with the primary coil across 
the two contacts at one end of the switch, 
the condenser connected across the switch 
blades, and the antenna and ground leads 
connected on opposite sides of the switch, 
as shown in the diagram. The change- 
over lead should run from the bottom 
right-hand contact to the top left-hand 
contact. When the switch is thrown to 
the right the condenser is connected in 
parallel to the antenna circuit (tuning to 
the higher wavelengths); thrown to the 
left it is connected in series, when the 
lower wavelengths will be more easily 
tuned in. 

There are two styles of switches that 
may be mounted on the panel and make a 
good appearance as well as work satisfac- 
torily. One of them is the rotary change- 



over switch with two double ended switch 
arms and eight contact points (as shown 
in Figure 2). The other style is a panel- 
mounted anti-capacity snap switch with 
a small button protruding through the 
panel. This switch is shown in Figure 
3, hooked up to an antenna circuit. A 
change-over switch is not necessary in 
the secondary circuit of a receiver. 



A variometer is a very hard piece of ap- 
paratus for the amateur to construct 
himself, because of the fact that the 
stator winding must fit very closely to 
the rotor winding when the instrument 
is assembled. This necessitates special 
form-wound coils for the stator and a 
difficult method of transferring the wind- 
ings from the forms to the blocks to 
which the winding is finally fitted. 

There are many types of manufactured 
variometers which are suitable for amateur 
use and which are so reasonable in price 
that it is foolish for the amateur to think 
that he is saving either money or time, 
when he tries to make his own. After 
much planning, worrying and patience- 
testing labor he has an instrument that 
he calls a variometer, but it usually is an 
inferior instrument. 



When experimenting with the new 
super-regenerative receiver the amateur 
is cautioned not to get discouraged until 
he has played with the set for a week 
or so and understands the principles of 
its operation. It is imperative that hard 
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tubes be used and they should be shifted 
around until the best tube is found for 
the regenerator and the best one for the 
oscillator. Upon such seemingly un- 
important details is success based. 

* * * . 

A loop antenna is not much of a suc- 
cess where a crystal detector is used 
alone in a receiving set. The results will 
be practically nil. 

* * * 

Many novices confuse the wavelength 
of a transmitted signal with the distance 
the signal can be sent. Thus, some ques- 
tions have been sent in to the "What 
Readers Ask" department, asking the 
wavelength from New York to Chicago, 
or the question "Will I be able to receive 
from a greater distance if I put in a 
loading coil ?" This is a mistaken notion. 
The wavelength of a signal refers in- 
directly to its frequency or number of 
cycles a second, just as the pitch of a 
musical note refers to the frequency of 
the note or the number of impulses a 
second necessary to produce it, and not 
the distance it will travel. 

* * * 



Do not let your storage batteries run 
down dead, as this misuse will soon 
cause deterioration and the battery will 
be no good. * When your battery shows 
signs of dropping, take it to the garage 
and get it recharged. Better yet, obtain 
a charging device and keep it always 
charged yourself by turning on the 
charger after you have used the set. 
The charging device will quickly pay for 
itself, as the battery lasts longer and you 
will save the money paid to the garage 
man for charging. A charger is a good 
investment at any time. 

* * * 

A handy kink for the radio experi- 
menter to use is ready-made "leads" or 
insulated wires with small spring clips 
at each end. These may be made in 
varying lengths, so that when (during 
an experiment with a new circuit) he 
wishes to try some other connections, he 
need merely unclip the wires and reclip 
them in the new positions without the 
bother of cutting new leads, scraping the 
wires clean and fastening them in the 
binding posts. The new way is a time 
saver and much more convenient. Make 
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FIGURE 2 

The same circuit as shown in Figure i, except that a rotary panel switch is used. 



up some testing leads and take the 
drudgery out of your experimentation. 
* * * 

An "A" battery is usually a storage 
battery of 6 volts and is used to heat 
the filaments of the vacuum tubes in 
the receiving set. A "B" battery is com- 
posed of a number of small flashlight 
dry batteries connected in series and are 
usually made up in blocks having 22y 2 
volts a block. The "B" battery is used 
to make the plate of a vacuum tube 
sufficiently positive with respect to 
the filament to facilitate the passage 
of electrons across from the filament 
to the plate. 

* * * 

Sometimes the amateur has trouble 
with his receiving set, in that the 
nals come in loud 
and clear for a few 
minutes, only to 
fade out again. All 
the connections may 
be correctly and 
tightly made, still 
the same trouble 
continues. Some- 
times this trouble 
may be located in 
the socket of the 
tube. The tube has 
four little prongs 
sticking out from the 



bottom of the base ; on the end of each of 
these is a little drop of solder. This is 
supposed to make contact with the strips 
in the socket, but often the little dabs of 
solder get blackened and dirty and a poor 
contact is obtained. 

This trouble may be easily remedied 
by polishing the bottom of each of the 
four little prongs with a piece of smooth 
sandpaper. 
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CONDENSER 

FIGURE 3 
Another variation that employs an 
anti-capacity switch for changing 
from series to parallel. The coil 
shown in the thrc diagrams is the 
primary coil of m receiving tuner. 



Digitized by 



Google 



Help your neighbor. If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results — send it to the "Listening In" page. 



A New Test for Amateurs 

FOR the first time in the history of 
amateur radio American and Cana- 
dian amateurs will have an opportunity 
to demonstrate their skill in receiving 
amateur signals from across the Atlantic. 

The third series of transatlantic ama- 
teur tests will be conducted by the Ameri- 
can Radio Relay League, in co-operation 
with the radio amateurs of England, 
France and Holland, from December 12 
to 'December 31, 1922, inclusive. Dur- 
ing the first ten days of the tests Ameri- 
can and Canadian amateurs will transmit 
signals for reception by the radio ama- 
teurs of the European countries. Thos^ 
of the American and Canadian transmit- 
ters who make the best records (as deter- 
mined by reception reports from the 
European amateurs) will be used to trans- 
mit the results of reception by American 
and Canadian radio amateurs when the 
English and French amateurs send. 

A series of preliminary tests, for the 
purpose of determining which American 
and Canadian transmitters shall be given 
a place in the final tests with an individual 
schedule and code letters, will be con- 
ducted from October 25 to November 3, 
inclusive. To qualify for the final tests 
a transmitter must cover at least 1,200 
air-line miles during the preliminary tests. 

The preliminary tests will cover a 
period of two and one-half hours (9:30 
P.M. " to midnight, Central Standard 
Time) each night ; this period will be sub- 



divided into ten periods of fifteen minutes 
each. Transmission will take place by 
inspection districts. One district will 
transmit at a time, and all others will re- 
main silent during the attempt to copy as 
many of the transmitting stations as pos- 
sible. After the tests each night the re- 
ceiving stations will send a confirming 
record to all transmitters at a distance of 
1,200 air-line miles or over. When filing 
application for entry in the final tests, a 
transmitter must show documentary evi- 
dence that his signals have reached out 
1,200 air-line miles during the months of 
September or October. 
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A FINGER-RING RECEIVER 
This is claimed to be the smallest set made. 
Do our readers know of one smaller? 
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A PAY-AS-YOU-ENTER STATION 
To meet the demand for a broadcasting toll 
station — a station that can be hired for occa- 
sions — the American Telephone and Telegraph 
Co. has established WBAY atop this conspicu- 
ous building in New York. The antenna towers 
are 488 feet above the sidewalk, and are built 
to withstand a wind load of spoo pounds. The 
result of this unique experiment is being 

watched with more than casual interest. 



Radio Fans to Pay Tribute to 
John Bull 

HOW John Bull is treating the radio 
amateur in England — where radio 
has not yet taken hold in anything like the 
way it has on this side of the ocean — is 
revealed in the interesting comment of 
Mr. A. P. M. Fleming, a prominent En- 
'glish engineer, who recently visited some 
of our large broadcasting stations: 

At present we have no such thing as broad- 
casting in Britain in the sense in which the 
term is used in America. Government restric- 
tions have prevented it on account of the pos- 
sible interference with the requirements of 
the navy, mercantile marine, war services, and 
aeroplane traffic. But the largest manufac- 
turers of radio apparatus have co-operated 
with the British Government officials in work- 
ing out plans for the control of broadcasting. 

We have learned many valuable lessons 
from the broadcasting experience of the 
United States. One of them is to avoid the 
establishment of innumerable radio stations, 
with no plan of cooperation between them. 
Eight V/2 K.W. stations are contemplated and 
some of these will probably be built shortly. 
These stations will be located in the principal 
cities throughout the British Isles and will be 
operated so as to eliminate the chaos usually 
found where no rules are in force. 

The broadcasting stations will be operated 
on strictly regulated wavelengths and other 
set rules, which will be published for the 
guidance of radio receiver owners. Every 
radio set owner will be required to pay an 
annual tax, also, and there will doubtless be 
special restrictions applying in times of na- 
tional emergency. 

* * * 

A Toy Step-Down Transformer 
in a Receiving Set 

IF you receive an electrically operated 
toy railroad train from Santa Claus, 
you may adapt a part of it for a novel 
use on your radio set, as this experi- 
menter did: 

I am using a toy transformer on my appa- 
ratus with great success. I get very little hum 
when the set is properly tuned, due to the fact 
that I use a potentiometer across the trans- 
former, with the "B" battery negative pole 
connected to the switch arm, as shown in the 
accompanying diagram. The transformer is 
especially successful when using the loud- 
speaker, as the hum carries only a few feet 
while the signals may be heard all over the 
room. I am using a regenerative circuit with 
one stage of audio frequency amplification.* 
A. Thomas Wells 

*See circuit diagram on page ttS. 
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A circuit which has been used for em- 
ploying A.C. for lighting the filaments of 
a vacuum tube receiving set. The hum 
usually encountered when using A.C. for 
this purpose is eliminated by the use of a 
potentiometer for the connections to the 
grids of the tubes. 

The New "Class B" Stations 

A DISTINCT step forward in the 
broadcasting problem has just been 
taken by the Washington authorities 
through the Secretary of Commerce, 
Herbert Hoover. A new "Class B" sta- 
tion has been created that shall have spe- 
cial wave-length assignments and that 
shall be specifically charged with the 
maintenance of high-grade programs — 
not unlike the special "red seal" records 
of the gramophone. The next step in the 
development of the plan will be to main- 
tain these programs at the highest pos- 
sible level ; on this point, indeed, Popular 
Radio has been quietly working for sev- 
eral weeks; the results will be published 
in a subsequent issue. Secretary Hoover's 
announcement reads as follows : 

A new class of radio telephone broadcasting 
station license is hereby established, to be 
known as Class M B." A license will not be 
issued for a station in this class which does 
not comply in every respect with the specifica- 
tions hereunder. 

Specifications covering the requirements 
governing the construction, licensing, operating 
and service of Class M B" radio telephone broad- 
casting stations: 

Wavelength — The wavelength of 400 meters 
only will be assigned for the use of stations 
of this class, which must be reasonably free 
from harmonics. 
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Power— The power supply must be depend- 
able and nonfluctuating. The minimum re- 
quired will be 5Q0 watts in the antenna and the 
maximum shall not exceed 1,000 watts in the 
antenna. 

Modulation— The system must be so ar- 
ranged as to cause the generated radio fre- 
quency current to vary accurately according to 
the sound impressed upon the microphone 
system. 

Spare Parts— Sufficient tubes and other 
material must be readily available to insure 
continuity and reliability of the announced 
schedule of service. 

Antenna — The antenna must be so con- 
structed as to prevent swinging. 

Signaling System — Some dependable system 
must be provided for communication between 
the operating room and the studio. 

Studio — The radio equipment in the studio 
must be limited to that essential for' use in 
the room. The room shall be so arranged as 
to avoid sound reverberation and to exclude 
external and unnecessary noises. 

Programs — The programs must be carefully 
supervised and maintained to insure satisfac- 
tory service to the public. 

Music — Mechanically operated musical in- 
struments may be used only in an emergency 
and during intermission periods in regular pro- 
gram. 

Division of Time — Where two or more sta- 
tions of Class "B" are licensed in the same 
city or locality a division of time wilt be re- 
quired if necessary. 

Licenses issued for the use of the 400 meters 
wavelength shall specifically provide that any 
failure to maintain the standards prescribed 
for such stations may result in the cancella- 
tion of the license and requiring the station to 
use the 360 meters wavelength. 
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A Fly-Screen for an Aerial 

HERE are some practical ideas with 
which the radio novice may like to 
experiment ; all of them presage the ulti- 
mate passing of the expensive and' 
troublesome outdoor aerial that still leads 
all other types in efficiency : 

A standard aerial, while productive of 
the best results in radio reception, is not 
always necessary ; there are many substitutes. 
Those radio fans who have no place to install 
the regulation type may receive by any one 
of the following means if long distance 
work is not contemplated. 

A metal porch screen will often play the 
part of an aerial. If the screen is in sec- 
tions, try each section separately; then try 
connecting two or three or all of them to- 
gether. I find that the section parallel with 
the house will receive some stations well, 
but it will not get others at all ;* sometimes 

'This is due to the direction*! effects of the vertical 
screens. 



the screen at right angles to the house will 
get signals that the other screens will not; 
hence it would be well to do a little ex- 
perimenting. 

The wires used in houses equipped with 
electric bells may also serve as aerials. If 
you try this it is well to go over the wires 
and see that they are not grounded ; if they 
are, you are doomed to disappointment. 
Whenever the wire touches a radiator, gas 
pipe or water pipe, either take it away or 
insert a piece of rubber or other insulating 
material between the wire and the metal 
Fairly good signals may ordinarily be ob- 
tained this way. 

Another makeshift that has sometimes 
proved useful is the telephone. Merely con- 
nect a "wire from the aerial terminal of the 
radio to a metal part of the telephone (not 
to the telephone wires or binding posts) and 
then tune in. Excellent results are some- 
times produced by this method, if the tele- 
phone wires are brought to the house from 
an outside pole— but underground wires do 
not always work as well. 

LeRoy Whitman 




Badio Corporation of Amfrlc*^ Ljg-pjTJJING-IN POST AMONG THE CLOUDS 

How modem science is slowly but surely reducing time andspace^ "™ a j$ '% 
7r7ed by the inter-continental flight of the seaplane "Sampato f™"-?*^^ 
New York August 16th for its eventful effort to reach Broal. /'™'%% pe J i % 0 „ 
a radio receiving set with a range of 500 miles, J^\^^^^^JI„^ 
the pilot, to keep in communication with shore ^ n \ an ^ s ^ a % mt ^ t ^twL 
purpose of receiving weather reports, but even for purposes tf'"'""^?^™ 
eZirely possible for the adventurer, in the sky to ^rJhe New York PMhcrmomc 
* r concert the evening they set forth I 
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A Ghostly Hand on the 
Keyboard 

ONE of the chief difficul- 
ties in communicating 
by radio between airplanes in 
flight, or between land sta- 
tions and airplanes in flight, 
has been to overcome the 
great noise of the engines 
sufficiently to enable the op- 
erators to hear the signals. 
Recent experiments at the 
Anacostia Naval Air Station, 
near Washington, D. C, 
would indicate that this prob- 
lem is being solved at last by 
the "teletype" — a typewrit- 
ing machine that is operated 
from a distance by radio. 
The instrument employed is 
the type familiar in com- 
mercial work; it consists 
of sending and receiving parts. The 
sending instrument (which may be 
mounted in a standard type of Navy 
plane) resembles in general the commer- 
cial typewriter that is equipped with key- 
board letters and other conventional sym- 
bols operated by hand. Each key is con- 
nected with the radio installation of the 




olograph, U. 8. Navy 

THE TELETYPE ON AN AIRPLANE 
In order to insure the proper transmission of radio 
messages to naval planes in flight, successful experi- 
ments have been made in typing the signals, thus 
overcoming the difficulties of receiving the messages 
by ear. 



transmitting set; when a letter is struck 
on the keyboard a radio impulse is sent 
out from the antenna of the plane and is 
recorded in the similar key at the receiv- 
ing instrument. The transmitter is shown 
at the top of this page, and the teletype — 
which types the radio message before the 
• pilot's eyes — is shown in the smaller cut. 
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Married by Radio 

EVER since the attempt to broadcast 
the marriage ceremony of Princess 
Mary, daughter of King George, in West- 
minster Abbey, when even the r^dio fans 
of the United States had hopes of listen- 
ing-in on this more or less historic event, 
various (and more successful) efforts 
have been made to let the eavesdropping 
world attend weddings. For instance: 

Perhaps the first such ceremony ever suc- 
cessfully broadcast was that which united 
Miss Helen B. Cook to John H. Collier in 
the Church of the Covenant at Washington, 
D. C, on September the sixth. Listeners-in 
were given plenty of time to tune in sharply, 
for the ceremony was announced long in 
advance, and the wedding march was played 
as an overture. From an advantageous po- 
sition the words of the minister, the Rev. 
John C. Palmer, as well as the troths of the 
couple, were caught by the acousticon. 



Sermons which have been broadcast from 
this church in the past have been received 
as far as Alabama; it is reasonable to be- 
lieve, therefore, that the privacy of the cere- 
mony was "invaded" by many receiving fans. 

Leroy Whitman 



One Concert Heard in 48 States 

THE rapidly extending influence of 
radio is dramatically demonstrated 
in this news item from San Francisco: 

In an effort to determine how great is 
the range of station KSD, a program of 
music by exceptional talent was given 
Sept. 12th between 11 P. M. and 1:27 A. M. 
A flood of telegrams which followed gave 
complete proof that the broadcasting test 
was heard in every one of the forty-eight 
states in the Union. So far as can be as- 
certained, no other broadcasting station in 
the United States has ever been heard, in a 
single night, over so vast a territory. 




© Harris A Boring 

RADIO IS PUT IN JAIL AT LAST! 
To be apprehended by means of radio and then to be entertained by it in jail is the 
ironical outlook for laivbrcakcrs in Washington, D. C. The inmates there may 
stretch tfiemselves out on their prison cots and listen to the stirring strains of the 
United States Navy Band, the daily police reports on stolen automobiles, and perhaps 
they may even speculate on the ease with which the radio waves penetrate the stone 
zvalls of their prison. A loop aerial is used to catch the waves for the receiving set. 
After using ear plwncs to tune in, the operator switches the programs on to a loud- 
speaker placed in the rotunda of the jail; by this means the inmates in the disiani 
cells hear the entertainment plainly. Often, hotvever, Captain IV. L. Peak allows the 
three hundred and twenty men to leave their cells and come down to the auditorium. 
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ADVENTURE IN THE AIR 




What w biggest thrill YOU ever got wcr the radio? Have you ever picked 
up a call for help? Or located a lost friend — or helped to run doum a fugitive, or 
listened in on a conversation of peculiar personal interest to yourself? For every anec- 
dote, humorous or grave, ranging from 50 to 300 words in length, the Editor will pay 
upon acceptance. Address contributions to the Editor, Adventure in the Air 
Department, 9 East 40th Street, New York City. 



A 'Real Prince Springs a 
Surprise Party 

ONLY a few of the radio fans to- 
day will recall the following episode 
— and those few may well be called the 
"Old Timers" of radio: 

Long before the advent of the present popu- 
lar radio telephone, back in the days when the 
only radio amateurs were the chaps who mas- 
tered the International Morse code, and little 
dreamed of ever being able to hear anything 
over the radio waves except the dots and 
dashes that spelled out the messages letter by 
letter, a mysterious steam yacht glided slowly 
one night into New York harbor, up past the 
skyscrapers of Manhattan to an anchorage up 
in the Hudson River opposite Riverside Drive, 
where she dropped anchor and hoisted her 
riding light. 

No shore-going party left her side in the 
little gasoline tender. Her distinguished owner 
had business aboard that night; he had a little 
surprise to spring upon America — a surprise 
which no one but a man of much wealth could 
afford to spring. It had taken time and money 
and plenty of genius and imagination to pre- 
pare this surprise party. 

I was listening in myself that night. Soon 
I and my fellow amateurs were listening to 
something I had never before heard — music 
by radio telegraph I 

First came the "Star-Spangled Banner"; 
then "Yankee Doodle," followed by the "Blue 
Danube Waltz" and other selections. The 
word spread like wild-fire. Station called sta- 
tion and passed the word, "Listen in for the 
music on 550 meters." Ships at sea heard it, 
stations up and down the coast and the ama- 
teur stations back inland were getting it. 
Whence came the music and how was it 
played ? 



It was not until twenty- four hours later, 
when the press announced the arrival of the 
Prince of Monaco on his yacht the Hirondcl 
and told of his marvelous new "wireless inven- 
tion/' that anyone knew. 

The visitor was none other than the Prince 
himself. He had voyaged all the way to 
America from his palace on the shores of the 
Mediterranean for the express purpose of 
springing his surprise on America. 

How did he do it ? It was a clever arrange- 
ment. Anyone who has ever listened in to 
the radio stations transmitting messages by the 
spark system will recall that each station has 
its characteristic note, the musical pitch of 
which is governed by the adjustment of the 
apparatus in use. The Prince had arranged 
his radio transmitter with a set of piano keys 
so that each individual key, when depressed, 
would transmit a spark signal at a certain 
adjustment for pitch; by properly adjusting 
the device for frequency and pitch he had pro- 
duced a complete musical scale, and it was 
then only necessary for him to play the instru- 
ment just as one plays a piano. For variety, 
he would pause now and then on one particu- 
lar note, and by depressing and releasing that 
key at intervals he transmitted a few words 
of jest in code, after which he would continue 
the air he had started to play. 

When the Prince up-anchored and sailed 
away he did so with the satisfaction o1 having 
accomplished his mission. # 

E. Jay Quinby. 



My Apparatus Fails at a 
Critical Moment 

ERE is a real case of "take it or leave 
it." It conies from a radio operator 
on a vessel whose captain literally had to 
decide whether to rescue the crew of a 



H 



227 



Digitized by 



Google 



228 



POPULAR RADIO 



burning freighter, or to let George do it : 

Six days out from Bishop's Rock, bound for 
Norfolk, and fighting a nor'wester, I picked up 
an SOS from a British freighter. It was late 
in the afternoon and I had been working a few 
ships that day, principally exchanging position 
reports, so I knew that we were the closest one 
to him. As it generally happens, my circuit 
breaker kicked out when I tried to start the 
motor generator and another ship, four hundred 
miles away, answered ahead of me. 

We were just one hundred miles off the 
Britisher, and I got the other operator who 
answered the call to stand bv. The freighter 
was afire in three hatches and burning rapidly ; 
the water from the fire hose was entering the 
radio shack and putting the apparatus out of 
commission occasionally, so communication was 
poor and, to add to the difficulties, I had a hard 
time keeping the rest of the ships in the vicinity 

Suiet. Finally conditions improved and I learned 
lat there was no immediate danger; the 
freighter wanted a ship to come alongside and 
stand by until the fire was put out, or take the 
crew off if such action became necessary. 

Our captain informed the Britisher that we 
could take the crew off as soon as we arrived, 
but could not stand by, for we were running 
short of fuel, and could not afford to lose much 
time. The Britisher then told us to proceed on 
our course, and the ship that answered the dis- 
tress call first went to his assistance and stood 
by for two days before the fire was under 
control. 

Joseph H. O'Connor 



I Become a Radio Expert 
in a Week 

ONE of the engaging features of radio 
— the one feature, indeed, that is 
most responsible for its universal appeal 
— is the fact that for a few dollars any- 
one can enter the new world of the ether. 
Radio is not for the exclusive few. And 
just to prove how simple and inexpensive 
it is for even an inexperienced novice to 
make a set at home, the "Boss" of one of 
the important newspapers of this country 
told one of his .staff, a young woman just 
out of college, to build one and tell what 
happened. This is her story — as told in 
a personal letter to the Editor: 

The Boss came to me and asked: 
"Know anything about radio?" 
"No." 



"Know anything about how to handle tools?" 
"No." 

"Well then go ahead and make a radio receiv- 
ing set." 
Just like thatl 

It developed that the big idea was that the 
Boss wanted to prove that a simple but first-class 
radio receiving set could be built by anybody 
regardless of his or her knowledge of radio or 
mechanics in general. Evidently he sized me up 
up as the dumbest individual in that line in the 
office, so I was elected to be the goat. I was 
to build a working set and then write a series 
of articles telling in absolute detail how to do 
the thing. 

We will draw a veil over what followed, as 
the story-books say. Suffice it to say that the 
set was built. And what is more, it worked. 
Not only that but it worked well, very well — 
doggone well, I should say in the language of 
my gang. Nobody was more surprised than I, 
when following a week's work, after I had man- 
aged to do everything at least one wrong way 
before getting it right, after I had covered 
myself with mahogany varnish and copper stain, 
after I had pounded my fingers and wound my- 
self up in coils of wire, and after I had gone 
dizzy figuring out positions, I set the thing up, 
tuned in— and a perfectly good concert came 
pouring in over the phones! 

Then I wrote twelve columns of "How," and 
told my prospective readers just how to bore 
a hole, put in a screw, and especially how not 
to do the things I did. The staff photographer 
came out, took some pictures that looked as if 
I was doing something with the set, and then 
we started the series of articles in the paper. 

Then came along the radio show. And since 
my paper had made so much of its radio column 
(being the first paper to have one, and all that), 
we decided to have a booth. Among other at- 
tractions were to be Nancy and the set, both, on 
exhibition. Nancy was to be there for the pur- 
pose of answering questions and proving that 
she and the set were both practical actualities. 
So we got out several thousand pamphlets that 
contained reprints of the first few chapters in 
the series and advising : "Read the rest in the — ." 

The crowds apparently liked the booth and 
apparently they liked Nancy. There was 
just one single set on the counter — not a lot of 
technical apparatus. As I found that most 
people knew even less about radio than I, the 
demonstrations registered strong. 

It was good fun the first forty-eight hours. 
After that I could say; "It has a radius of 30 
miles;" "Yes, it could be made for $15," in my 
sleep. 

But the set and I went over with a bang, so 
after all, it didn't make much difference that I 
hadn't the courage to look an aerial in the face 
for a month after. 

Nancy 



So many inquiries hove been received concerning the instruction in radio work that 
is being offered by the State Militia — instruction for which the student is paid^-that 
Popular Radio will shortly publish a sequel to "What the National Guardsman Is 
Doing with Radio™ in the form of an article that will describe what the naval militia- 
man is doing with it — and he is doing a lot. 
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WORKRITE CONCERTOLAS 

•THEY SPEAK FOR THEMSELVES" 

And they speak in a clear, loud tone because these Loud 
Speakers have been perfected and tested until they are worthy 
to be listed with "WorkRite" Products. 

Except for the phone unit, THERE IS NOT THE SLIGHT- 
EST METAL IN EITHER THE WORKRITE CON- 
CERTOLA SENIOR OR JUNIOR. The sound chambers of 
the Concertolas are made from our specially developed ma- 
terial, which reproduces voice or music without the slightest 
distortion. IMPORTANT! Our engineers have perfected a 
special 5,000-ohm concert phone for use in these Concertolas. 
They are not sold separately. Test the WorkRite Concertolas 
side by side with ANY other loud speaker on the market — 
then you can see the superiority of "WorkRite." Cord and 
phone unit built in each instrument. 




WORKRITE CONCERTOLA SR. 



WorkRite 
ConcertolaJr. 



12 00 



WorkRite $Oy1.00 
Concert oU Sr. £iHt 



WORKRITE CONCERT HEADPHONE 

Designed by one of the oldest telephone engineers in the 
country. Tested and improved until they are up to the 
"WorkRite" standard of excellence. The sanitary headband 
is made from strong celluloid — light and easily cleaned. 
No rough edges to catch in the hair. Extremely sensitive 
and free from distortion. All we ask is: TRY THEM 
,SIDE BY SIDE WITH ANY ON THE MAR- $0.50 
KET — regardless of price. Each (2500 ohms) O 





Grasp It On The RIM — 

WORKRITE E-Z TUNE DIAL 

When you are tuning in an 
out-of-town concert and you 
want to turn the dial of your variometer, variocoupler or condenser 
the smallest fraction of an inch, where do you grasp the dial? On the 
rim. That is where the new WorkRite E-Z-Tune Dial has a grip that 
fits the hand. You can make a turn of a hairVbreadth with this prac- 
tical dial. Made of the finest material, highly polished and with fig- 
ures that stand out from the surface, the WorkRrite E-Z-Tune Dial 
at the price listed is extremely cheap. 3j4-inch diameter. 'TC^ 
A -inch or J^-inch shaft Price § OC 



50,000 ADJUSTMENTS POSSIBLE 
WITH THE WORKRITE SUPER VERNIER RHEOSTAT 

Entirely new and very much needed. Indispensable on the 
detector tube when tuning in long-distance concerts or code. 
Pushing in knob turns off bulb. Quick adjustment anywhere 
between 6 l / 2 ohms and zero. Turn the knob and get 50,000 differ- 
ent adjustments. All metal fittings made from brass and nick- 
eled. Positively Never Gets Hot. The WorkRite Super Vernier 
Rheostat is really remarkable in its performance and .50 
will double the audibility of distant concerts. Price X 

SEND FOR OUR FREE CATALOGUE 

THE WORKRITE MFG. CO., SJffiffirSBS 

(Branch Offices 2204 MICHIGAN AVE* CHICAGO) 
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( Jhe most 
for the money 

When a counterfeit i8 
said to be 4 'as good as 
Brandes" remember 
that not only is a Bran- 
des Matched Tone 
headset more sensitive, 
more durable, more 
comfortable, but that 
it costs no more. 

Painstaking engi- 
neering tests have 
shown that Brandes 
Matched Tone head- 
sets render better and 
longer service than 
counterfeits costing 
more. 

Send 10 cents in stamps for the 
4 4 Beginner's Book of Radio.'* It 
explains radio in terms that any- 
one can understand. 

Distributors and District Offices: 
Munsey Bldg., Washington. D. C. 
709 Mission St.. San Francisco, Cal. 
1220 Nicollet Ave., Minneapolis, Minn. 
33 S. Clinton St., Chicago, III. 

76 Pearl St., Boston. Mass. 
International Electric Company, 
Wellington, N.Z. 

a INC 

,037 I^^t^St.7New\i>rk. 

Made in Canada by Canadian Brandes, Ltd., Toronto 
Distributed by Perkins Electric, Ltd., Montreal 

Result of lk Years' Experience , 




Ihib liter Mica don Typs 
Ml. Price 35c to 40c 

Dubilier Radio Products 

Are Good Enough for Uncle Sam 

DUBILIER condensers 
have long been the stand- 
ard equipment of the United 
States army and navy, as well 
as of the apparatus made by the 
principal radio manufacturers. 

Dubilier Micadons are little 
receiving condensers of tested 
mica, and are made like the con- 
densers ordered 
by Uncle Sam. 
They are perma- 
nent in capacity 
and hence re- 
duce tube noises. 
The price ranges 
from 35 cents to 
$1.00 each, de- . 
pending on the 
type and the 
capacity. 




No Outside An- 
tenna; No Inrln.ir 
Loop. Just the 
Duron in a Lamp- 
Socket. 



Radio Reception from 
any Lamp-Socket 

The Dubilier Ducon does away 
with troublesome antennae and 
loops. Simply screw h in any 
lamp-socket and the music, news 
and talks come in perfectly. 

Price at your dealer, $1.50. 

BRANCH OFFICES i . 

San Francisco. Cal.. 
709 Mission St.. Suite 701-704 
St. Louis. Mo.. Syndicate Trust Bldg.. Suite 1409 
Washington, D. C. Munsey Buildlnf 
Chicago, 111.. 15 Bait Monroe Street 
Atlanta. Qa.. 802-803 Forsyth Bldg. 

DUBILIER 

Condenser &> Radio Corp? 
48-50 West4*St.N.Y. 

Canadian DUtribvtorg: 
Canadian General Electric Company. Toronto, Canada 
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A Real Achievement! 

Bel-Canto 

Ohe Superlative X&ud Speaker 



HERE indeed is a real achievement — the 
Bel-Canto Loud Speaker. 
The Bel-Canto, both in appearance 
and performance, is a complete departure from 
the limitations of the "tin-horn" type of loud 
speaker. The Bel-Canto is an entirely new 
instrument constructed on the most advanced 
principles of acoustic and electrical science. 

This new loud speaker embodies such highly 
developed and revolutionary improvements 
over ordinary types that, in the opinion of all 
who hear the Bel-Canto, it is destined to 
become the standard loud speaker. 

For instance, Mr. Paderewski, the great 
musician, says: 

"The clarity and volume of tone, and par- 
ticularly the absence of sound distortion make 
it a remarkable device. You are indeed to be 
congratulated upon your ingenious invention." 

When so high an authority as Mr. Pade- 
rewski makes such a clean-cut endorsement of 
Bel-Canto, what more can be said ! 

We are content simply to explain to you 
the distinctive features and qualities of the 
Bel-Cant6 and to rest satis- 
fied with your own stamp 
of approval. 

1. The Bel-Canto is sturdily constructed of reed 
and metal on the most perfect of all acoustic prin- 
ciples — the human vocal organs. The sound is 
purified in a specially constructed chamber before 
being conducted from the reed amplifying tube to 
a metal and air-tight resounding chamber. The 
result is a tone of such clarity and mellowness 
as to surpass any other amplifying device that we 
know of — even those selling at $100 or more. 
Yet the price of the complete Bel-Canto is only $30. 

2. Unlike other loud speakers, the Bel-Canto 
disperses the sound in all directions — filling the 
entire room. 

3. The Bel-Canto is a thing of beauty, of hand- 
some design and beautifully finished in lacquer. 




Patent 
Applied For 




4. The instrument comes complete — fully equipped 
with a special extra-sensitive loud speaking phone, 
ample cord and hard rubber plug — all ready to 
plug into your set. There are no extras to buy 
and no phones are necessary. 

5. The Bel-Canto is fully guaranteed. Entire sat- 
isfaction — or we will replace it with a new one pro- 
vided the plate on the bottom has not been removed. 

Although dealers are rapidly placing orders for 
the Bel-Canto, your dealer may not as yet have 
been supplied. If this is the case, you may order 
direct from the factory. Send check or money 
order for $30, and the complete Bel-Canto Loud 
Speaker will be shipped to you prepaid and fully 
guaranteed. 



Jobbers and Dealers— Write for our proposition 
Bel-Canto Corporation, 417 East 34th Street, New York 
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Listening Posts 
of the Nation 

THROUGH thousands of De Forest 
Everyman or Radiohome Receivers the 
American people are "listening in" on nearby 
broadcasting stations, adding De Forest honey- 
comb coils for longer wavelengths, adding 
De Forest Amplifiers when it is desired to 
entertain a room- full through loud speakers. 

Some rest content with these remarkably 
efficient and compact but inexpensive sets, 
others go on to the MR-6 Set, with its greater 
distance range, or build for themselves, from 
De Forest parts, sets of greater elaboration. 
But the thing for you to remember is this: 
whatever your need — no matter how simply 
or how deeply you go into radio — De Forest 
will meet it. 

You get from any De Forest apparatus the 
dependable service which the famous name 
implies. 

De Forest Radio Tel. & Tel. Co. 
Jersey City, N. J. 




is the story of the phenomenal growth of the com- 
pany whose name has been linked with radio from 
the earliest days — Twelve years is a long time in 
radio — yet over twelve years ago — in 1909, to be 
exact — William B. Duck began his pioneer work 
in radio equipment. 

Way back in those early days Mr. Duck foresaw 
with an almost perfect vision the ultimate growth 
of radio. He was the first and only one to put a 
"human touch" in a catalog embracing a scientific 
subject; he realized how largely educational such a 
catalog must be to accomplish its ultimate purpose 
— and today, with radio on every tongue, there is 
in Duck's Wonder Catalog an even larger wealth 
of practical radio information and diagrams than 
will bo found in any of the earlier editions — and 
in language easy for the layman to understand. It 
is little wonder that Duck's catalog is universally 
known as "The Radio Amateur's Bible." 



>UC1 

RADIO 



embraces 62 instruments — 58 parts — the largest and 
most comprehensive line produced by any radio 
manufacturer. They should be had at all worth- 
while retail stores throughout the United States 
and Canada. In selecting your radio equipment at 
your dealer's, insist on seeing Duck's products — 
products that have stood the test of time. 

DUCK'S 

Big 256-P«*e 

CATALOG 

as well as all former editions 
is now, as in the past, all 
radio catalogs in one. No 
other even half so large. It 
displays not only Duck goods 
but the products of practically 
all worthwhile manufacturers 
and contains more up-to-date and practical radio 
information than will be found in many text books. 
Send 25c in coin for this wonderful book— a 
retainer that hardly pays the cost of printing. 

DEALERS 

We offer facilities and advantages not equalled by 
any other radio house. Write or wire for our 
proposition. 

The WILLIAM B. DUCK CO. 
227-229 Superior St., Toledo, Ohio 

Established 1909 
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T^O make your receiving 
x set really complete, 
equip it with a Magnavox 
Radio — the Reproducer 
Supreme, 

The electrodynamic principle 
involved in its construction, 
makes the Magnavox Radio a 
most efficient converter of elec- 
trical energy into sound waves. 

With either type Magnavox 
Radio the hook-up is as simple 
as connecting the ordinary head 
receivers. 

R-2— Magnavox Radio with 18- 
inch norn, for those who 
wish the utmost in ampli- 
fying power: for large audi- 
ences, dance halls, etc* 

R-3 — Magnavox Radio with 14* 
inch horn, ideal for homes, 
amateur stations, offices, etc 

Model C — Magnavox Power 
Amplifier insures largest 
possible power input for 
Magnavox Radio. 

Any radio dealer will demonstrate 
the Magnavox for you. 

The Magnavox Co* 

Oakland, California 
N. Y. Office: 370 Seventh Ave 
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The Mark of the Master Builder 

On every C-H radio rheostat is engraved a 
guarantee of satisfaction. The familiar C-H 
trademark, known by engineers the world over 
as unfailing assurance of electrical and me- 
chanical perfection, today protects the buyer of 
radio equipment In these times of uncertainty 
when so much apparatus offered for sale is the 
result of hasty development, with insufficient 
engineering and manufacturing experience, this 
trademark has even increased value to the 
purchaser. 

Cutler-Hammer, pioneers and largest builders 
of rheostatic control apparatus, mark with pride 
these radio rheostats, their latest development. 

C-J/ Vacuum Tube Rheostats 
for Amplifier and 
Detector Tube Control 

C-H Vacuum Tube Rheostats are made in 
two styles. Type 11601-H1 is arranged with 
vernier for detector tube control. This vernier 
makes it possible to decrease or increase the 
resistance inserted by infinitesimal amounts for 
exceedingly great accuracy. One complete revo- 
lution of the vernier knob changes the resistance 
in the circuit by less than .05 ohms. When it is 
considered that the knob may be turned only a 
fraction of one degree, it is easily understood 
what fine control is possible. For amplifier tube 
control where such great accuracy is not es- 
sential, type 11601-H2 is furnished without the 
vernier feature. Both types are finished in 
highly polished nickel and are pointer indi- 
cating. Cone shaped knobs of genuine Ther- 
moplax are furnished as standard equipment. 
The rheostats are packed in unit boxes with 
full instructions and template for easy mounting. 

Type U601-H1, with Vernier $1.50 
Type 11601-H2 without Vernier $1.00 

For sale at all radio dealers and supply houses. Sam- 
ples are available direct from factory at list price plus 
ten cents for carriage. 

THE CUTLER-HAMMER MFG. CO. 
Milwaukee, Wisconsin 




FILAMENT CONTROL 



HARGE 

Xc ADIO^ 
BATTERY 

aotckei* 



No muss, trouble, dirt— no moving of bat- 
teries— loss of time— no technical or profes- 
sional knowledge needed. May be used 
right in your living room. 

THE 

RADIO 



mm* 



DELUXE 

charges your "A" or "B" battery over night end is the 
only rectifier on the market combining the following 
essential HOMCHARGDfG features: 

1 — Simplicity itself — attach to any lamp socket and 

connect battery, 
t— Self-polarizing. Battery may be co nn ected either 

way and will always charge. 
% — Folly automatic in operation — fires taper charge — 

cannot overcharge or injure your battery. 

4 — Safe. AH parts entirely enc losed . Ho danger 

from fire. AP PROVED BY UNDERWRITERS 
EVERYWHERE. 
6 — Constructed of the best material — genuine Bake- 
lite Panel, Jewell Ammeter, closed Core 8iHcon 
Steel Transformer. Ho castings used, only 
the best stampings throughout. UHQUAX- 
IFIBDLY GUARANTEED. 

5 — No delicate bulbs to break or burn out. Only one 

moTing and two wearing parts, replaceable as 
a unit, at small cost. 

AN ORNAMENT FOR YOUR 
LIVING ROOM 

Beauty has been combined with utili ty in the NEW 
RADIO HOMCHARGBR DE LUXE. The body is 
beautifully finished in mahogany and gold. Equipped 
with rubber feet, it cannot mar polished surfaces. It 
harmonizes with the finest living room. 

Furnished complete. No extras to buy. Price, $1SJ0 
at all good dealers, or shipped prepaid upon receipt of 
purchase price. 

Booklet illustrating the NEW RADIO HOMCHARG- 
BR DE LUXE in actual colors is FREE for the asking. 
Send for your copy today. 

DEALERS — JOBBERS: Oyer 110,000 HOM- 
CHARGERS will be sold this fall and winter. Send for 
"HOMCHARGER Business Builders" and Discounts 
and see how you can get your share of this bu siness . 



The Automatic Electrical 
Devices Company 

133 West Third St. - CINCINNATI, O. 



Largui Manufacturer* 
in the] 



/ Vibrato* Bscftfer* 
forld 
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The Standard by which to 
judge Radio Equipment 

CO careful has been the manufacture of Kennedy 
^ Equipment since its inception that radio enthusiasts 
everywhere proclaim it the standard by which to meas- 
ure all radio receiving apparatus. 

KENNEDY 

Short-wave Regenerative Receiver Type 281 

is a sturdy example of the qual- 
ity which has made the name 
Kennedy synonymous with 
good radio equipment every- 
where. Type 281 possesses se- 
lectivity and efficiency to a high 
degree, these features being in- 
sured by the correct use of in- 
ductively coupled circuits. 




All Kennedy Regenerative Receivers are 
licensed under Armstrong United States 
Patent No. 1,113,149. 



m 



Kennedy Radio Equipment is Sold by Good Dealers Everywhere 
Write for Latest Bulletin C-3. Address our nearest office. 

The Colin B. Kennedy Company 



INCORPORATES) 



U. S. A. 



8AINT LOUIS 
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Compare 

OUR NEW I PRICES 




UNION-RADIO 

Variable Condensers 

(Panel Mounting Type ) 

Union Radio Variable Condensers are as 
nearly perfect as modern machinery and 
human skill can make them. For quality 
in materials, workmanship and performance 
they stand unequalled. 

We have spared no expense to make 
these guaranteed variable condensers 
perfect. Now you can get them at 

OUR NEW PRICES 

lS-PUte S2.50— (With Dial) 93.60 

23-Plate |3.00— (With Dial) 14.00 

43-Plate $3.76— (With Dial) $4.76 

The plates are of polished 100% hard alumi- 
num. The separators are made of brass, ac- 
curately machined insuring uniform spacing. 
The shaft A -inch hard brass nickel (no iron 
or steel to cause eddy losses). Bearings are 
adjustable to both alignment and friction. 
The tops and bottoms are machined Dark 
Red Radion. which has an extremely high 
insulation factor and is very resistant to 
heat and moisture. The connections — solder- 
ing lugs are provided and positive connec- 
tion to the rotary plates is insured at all 
times, doing away with any chance of noisy 
operation. Stop pins are provided allowing 
180-degree revolution ox the plates. Pins 
are removable. 

We manufacture Receiving Sets, Two-Step 
Amplifiers, Vacuum Tube Receptacles, Con- 
densite Dials, Filament Rheostats, Telephone 
Tip Jacks and Variable Condensers. 

Write now for your copy of our 
catalogue, "Radio Apparatus A" 

Retailers and Wholesalers 

Samples of our guaranteed, reason- 
ably priced "Quality Products" sent 
on request. Our terms and trade dis- 
counts are liberal. Write for our 
proposition and catalogue. 

| UNrON-RADlOCORPORATlON 

200MT PLEASANT-AVEN UE~NEV/ARK~NJl 
NEW- YORK* OFFICE ~~ M6«WEST-32=**STR£EL 
UUUUU 
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ECONOMICAL 
"A" BATTERY 

The Magno Storage Battery is the most eco- 
nomical "A" Battery on the market to<lay. It 
is of practically unlimited ampere hour capacity 
because it can be 

Recharged at Home in 1 Minute 

Simply unscrew cover and insert "spare" 
charged electrode. "Spares" are exchangeable 
at your dealer's or from us at 25 cents each. 
Thus, you see, expensive 

Charging Equipment Not Needed 

"Spare" charges can be kept indefinitely. 
They will not run down" prior to insertion 
in the battery. They need no more care than 
a hammer. By keeping "spares" on hand your 
concert will never be interrupted. 

Each Magno Battery is a 2-volt unit. Two 
in series is sufficient for the new 4-volt tubes. 
Three in series for the 6-volt tubes. Each posi- 
tive electrode is rated at 30 ampere hours, but 
because of their unusual recuperative power 
they last much longer than their rated capacity. 

You can get a greater ampere hour capacity 
with Magno batteries and a few "spares per 
dollar invested than from any other battery. 
And with Magno* maintenance costs are prac- 
tically nothing. 

Write for descriptive folder. 

Magno Storage Battery Corp. 

Aeolian Bldg., New York City 

STORAGE BATTERY 

MAGNO 



Digitized by 



Google 



15 



OneThree-FiveSfears fromNow? 

TIME and use are the great laboratory tests for radio telephone receiver 
quality. What will your head-set be worth after months and years of use? 
Will the steel still retain its magnetism? Will the assembly still exhibit that 
accuracy so necessary to the critical needs of radio? Will the tone and volume 
still have those finer qualities that they possessed in their newness and youth? 

Will YOUR headset be in service one year from nowt 
Three years from nowt Five years from nowt 




Newman-Stern Bldg., CLEVELAND* OHIO 

Producers of "Red Head" radio receive™, "NAA" Arling- 
ton Tested Detector Crystals and the Teagle line of better 
radio apparatus. Send tor descriptive bulletins. 
DEALERS: The Newman-Stern Co. it a pioneer radio 
organization. The radio instruments we put out have 
gained a wide reputation. It will pay you well to write 
tot our dealer proposition. 



Lhe 

goodness 
and effi- 
ciency of 
RedHead* 
Receivers is 
not a matter 
>f accident* 
They were de- 
signed by skilled 
radio engineers 
who understood 
what was needed 
to make the right 
cindof radio' phones 
— the kind that would 
stay right. In the seven 
years that they have 
been on the market, 
"Red Heads" have come 
into use the world over. 

At the new low price of 
$6.50, they are unques- 
tionably the biggest value 
on the market today in 
IMP 3000-ohm, aluminum 
back receivers* 

You take no risk when you 
buy "Red-Heads." We 
guarantee them absolutely. 
Your money back if you 
are not satisfied. 



At your dealer's or j 

on receipt of price. 



THE NEWMAN-STERN CO. 
CLbvm-AiNLF, otiiO 
Gentlemen :— Enclosed is Money Order for $6.50 for which please 
send me ft pair of "Red Head" Receivers. It is understood that if 
I am not completely satisfied with these 'phones, 1 may return them 
within seven days and get my money back. 



Name _ 



Post Office Address . 



The name of my dealer is . 



Digitized by 



16 




WE HAVE IT! 

A Knocked-Down 

RADIO RECEIVING SET 

with a range of up to one thousand miles 

at $21.25 

Neat and compact and as simple to operate as using the telephone 

At above price we furnish every instrument part, etc., required, even to screws and connection 
wire. A beautiful Mahogany Cabinet is included, but no extras or accessories. All that is 
left for you is to assemble the parts in accordance with simple directions which come with 
every set. So easy and simple that even a child can do it. 

This set, as well as all our products, are designed and built by well-trained and experienced 
Radio Engineers. 

All our product* are sold on a 44 POSITIVE MONEY-BACK 
GUARANTEE " if they will not accomplish all we claim for them ! 

"RADIO DEVELOPMENT," an interesting illustrated paper t describing 
^ above set and several others in detail and containing many interesting' articles 
on timely Radio topics, will be mailed to any reader of Popular Radio 
# for the asking. 
Interesting proposition to Distributor*, Jobbers and Dealers. 

RADIO DEVELOPMENT CORPORATION 

SPRINGFIELD, MASS. 



A Postal Card Brings to You 

THE CLEAR-TONE 

Loud Speaker Radio Horn 



Thousands of satisfied owners are en- 
joying the wonderful merits of this horn. 



The Clear-Tone is the lowest priced aluminum 
Radio Horn of its size on the market. Its bell is 12 
inches in diameter. The horn is 24 inches long. 
The outside of this horn is finished in Japanese 
Bronze. Inside of Bell is polished at rim, fading 
into satin finish at centre. Being made of aluminum 
THE CLEAR TONE eliminates that objectionable 
"tinny" sound so common in the average Radio Horn. 

An Exceptional Purchase 
at $9.00 

Satisfaction is guaranteed or the Horn may be re- 
turned in 10 days and your money will be refunded. 

THERE ARE THOUSANDS OF 
SATISFIED CLEAR-TONE OWNERS 



FREE 




$9.00 C. O. D. 



Postpaid to any part of the 
United States or Canada 



SERVICE PATTERN & MANUFACTURING CO. 

DETROIT, MICH. 
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Choke off that squawk! 



AFTER all it is not always the bad vau- Transformer. This greatly increases the 
deville actors that "i?et the hook." range of your set whether it be vacuum 

tube or crystal detector type. This won- 
derful little transformer sells for the same 
price as its twin brother, the Acme Audio 
Frequency Amplifying Transformer. Your 
set is not complete without both these 
transformers and the Acme Clear 
Speaker. 

The Acme Apparatus Com- 
pany (pioneer transformer and 
radio engineers and manufac- 
turers) also make detector units, 
the Acmefone, Acme C. W. 
and Spark Transmitters, etc. 
Write for interesting Trans- 
former booklet if your own 
radio or electrical dealer cannot 
In order to get more than supply you. 

one broadcasting station and j | J The Acme Apparatus Com- 

thereby pick out the concert mm TypeA-2 mM pany, Cambridge, Mass., 
you like best, you should also Acme Amplifying Transformer U. S. A. New, York Sales 
add an Acme Radio Frequency Price <B«t of Rocky m*.) Office, 1270 Broadway. 

ACME 

for amplification 



FTER all it is not always the bad vau- 
deville actors that "get the hook." 
Many owners have found an efficient hook 
to choke off the "squawk" of their radio 
sets and secure enjoyable music, by adding 
Acme Audio Frequency Amplifying Trans- 
formers to the ordinary detector unit. 
Acme Transformers cost but five dollars, 
yet the results are almost marvelous. Not 
only do they amplify sound, 
but they bring it naturally — 
realistically. They are neces- 
sary to the proper operation of 
the Acme Clear Speaker which 
enables a whole roomful of 
people to enjoy the broadcast- 
ing concerts. 
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The Only Knob and Dial 
Without a Set-screw 

The unsightly and troublesome SET-SCREW is at last 
eliminated. No more splitting the head of the set-screw 
or stripping of threads, perhaps raining the dial. 

To mount the TAIT-KNOB-AND-DIAL simply hold the dial with 
one hand and screw on the knob with the other; a few seconds 
does it. No tools are necessary. When fastened it is self centering 
and self aligning. 

This beautiful patterned KNOB-AND-DIAL is made of the best 



grade of BAKELITE. 

To those building their own 

sets — Don't fail to use this dial, 
it is REVOLUTIONARY in 
its field and is the PEER of 
all KNOBS- AND-DIALS. If 
your dealer has none, write us 



and we will refer you to one 
who has. 

Dealers — If your Jobber is not 
stocked up, write us nnd we 
will refer you likewise. 



Patented June 20, 1922. 



Liat price— 4" model $1.50; 3" model $1.00 

We Sell Strictly to Manufacturers and Jobbers — whom 
we invite to write us for samples and discounts. 

TAIT KNOB & DIALCOMPANY,lnc 

11 East 42nd Street Dept. P. New York 



Get Your Radio Supplies from 
Headquarters— that s "Chi'Raef 



DISTRIBUTORS FOR 

American Radio 6l Research Corp. 

Acme Apparatus Co. 

Adams-Morgan Co. 

C. Brandes, Inc. 

Burgess Battery Co. 

Clapp-Eastham Co. 

DeForest Radio TeL & TeL Co. 

Federal Teh Sl TeL Co. 

General Radio Co. 

Wm. J. Murdock Co. 

Wireless Press, Inc. 

Chelsea Radio Co. 

A. H. Grebe &. Co. 

Radio Corp. of America 

Thordarson Elec Mfg. Co* 

Render Radio Mfg. Co. 

Westinghouse Elec & Mfg. Co. 

Pacent Electric Co. 

Electrical Research Laboratories 

Mu-Rad Laboratories, Inc. 



It will pay you to connect with the firm 
acting as distributor for most of America's 
reliable radio equipment manufacturers. 
Avoid the necessity of "shopping around 99 
for your supplies. 

We can give you immediate service on equip- 
ment manufactured by the firms whose names 
appear at the left* 

Send for your free copy of our new catalog 
showing our extensive lines of standard radio 
equipment. 

As a means of getting acauainted, we 
offer a copy of Cram's Kadio Map, 
regular price 35c, for this ad and 15c 



Chicago Radio Apparatus Co., inc., Shicaoo?ill 
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At Last !%< Perfect 
Radio loud Speaker 

Jor the Home 

THERE is no other Loud Speaker like 
the DICTOGRAPH— made ex- 
pressly for home use by the makers 
of world-famous Dictograph products — 
standard everywhere for the finest, most 
accurate and most sensitive sound-transmis- 
sion and loud-speaking devices. No other 
organization in existence has the facilities, 
the skill, the experience of the Dictograph 
Products Corporation for producing a per- 
fect Loud Speaker. 

DICTOGRAPH 

RADIO LOUD SPEAKER 

Years of experience in producing the 
marvelously sensitive "Acousticon" for the 
Deaf, the Detective Dictograph and the 
Dictograph System of Loud Speaking Tele- 
phones have made possible this wonderful 
Radio Loud Speaker that reproduces every 
sound — singing, speaking, instrumental 
music — in crystal-clear, natural tones, full 
volume, and FREE FROM DISTOR- 
TION AND NOISE. 

The Dictograph Radio Loud Speaker 
gives perfect results with any vacuum tube 
receiving set. No alterations; no extra 
batteries — you simply plug in and listen. 
The handsome appearance of this quality 
instrument harmonizes with any home. 
And the price is only $20 complete with 
5 ft. flexible cord. 

Ask for a FREE DEMONSTRA- 
TION of the Dictograph Radio Loud 
Speaker at any reliable radio shop. Get 
DICTOGRAPH quality and still save 




Complete with 5 ft. 
flexible com. 

A beautiful Instrument I Finely constructed, richly finished. Iti 
handsome appearance harmonizes with any home. Highly burnished. 
French lacquered, eleven -inch spun copper bell horn attached to die cast 
black enamel tone arm. finished with nickel trimmings. 

Cabinet 6x5 inches base, 4 Inches high, of solid, ebony- flu 1 shed 
hardwood, mounted upon rubber knobs. Furnished complete with 5 ft. 
flexible cord. No extra batteries required. 



money. 




DICTOGRAPH 
Radio HEAD SET 

The Best Head Set at any price 

The Dictograph Radio Head Set has established a standard 
of quality Impossible to secure In any other Head Set. Its use 
on any receiving set. crystal detector or vacuum tube. Im- 
proves reception immeasurably. 

3000 ohms resistance. Price $12 — the best Head Set In the 
world at any price. Regularly furnished as Standard Equip- 
ment with the Leading Receiving Sets made. 



DEALERS: Order through your Jobber or write for name* of authorized dietributore 



DICTOGRAPH PRODUCTS CORPORATION 

Branches in all principal cities 
220 WEST 42d STREET NEW YORK CITY 
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TYPE 231 A TRANSFORMER 



AMPLIFICATION WITHOUT DISTORTION 

An amplifying transformer could be nade to sell for $1.00. 
It would amplify, too. An amplifying transformer could be 
made costing hundreds of dollars. It would amplify much 
more satisfactorily than the dollar transformer. Both of 
these cases are extremes, but somewhere in between is a 
transformer which has the correct number of turns and the 
correct core dimensions, yet which has no unessential parts 
unnecessarily increasing its cost. 

Our Type 231 -A amplifying transformer was constructed as the 
result of extended engineering; study to obtain a transformer when used 
with a Radiotron UV201 tube would give the maximum amplification of 
signals without distortion. To accomplish this, the winding is correctly 
designed both in regard to turn ratio and the method of winding. The 
winding is such that the distributed capacity is kept a minimum so that 
telephone signals will not be distorted, and at the same time is rugged mechanically so that open circuits will 
not occur. The core is such that saturation will not occur causing signal distortion and also is so designed 
that eddy currents will be reduced to a minimum. 

Multi-stage, audio frequency amplification is neither necessary nor desirable for ordinary work. Two 
stages of amplification with properly designed transformers is all that should be required. Why not use a 
transformer which will give you all the amplification necessary in one or two stages? 

PRICE— COMPLETELY MOUNTED— $5.00 

Send for Free Radio Bulletin 91 1 U 

GENERAL RADIO COMPANY 

MASSACHUSETTS AVENUE AND WINDSOR STREET 
CAMBRIDGE 39 MASSACHUSETTS 

Do not confuse the products of the GENERAL RADIO CO. with those of other concerns 
using the words "General Radio." The General Radio Co. has been manufacturing radio 
and scientific instruments for many years. It has no affiliation with any other company. 

Standardize on General Radio Equipment Throughout 



A TUNER THAT MEETS PRESENT STANDARDS 



THE new ABC Tuner No. 5750, illustrated below, has been designed 
by Professor J. H. Morecroft of Columbia University to fit the ABC 
Radio Units System. 

This tuner embodies the latest developments, and offers 
a service in the reception of broadcasted stations that sets 
a new standard of quality and economy. 

Write for latest ABC Catalog and name of nearest dealer 

JEWETT MANUFACTURING CORP. 

342 Madison Avenue (Dept. D-ll) New York 



The perfect hook- 
up of ABC Units 
is here illustrated. 



ABC Radio Tuner 
No. 5750 
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Better— Costs Leas 

CAN NOT BE DUPLICATED AT ANY PRICE 

For Results the CROSLEY 
MODEL X Leads the Field 

ONLY $55.00 
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A four-tube set that is a wonder. In placing this receiver upon the market, 
we arc offering you a unit whose range, volume and selectivity is re- 
markable. Nothing can be compared with it at double the price. De- 
veloped in the Crosley Laboratories, this unit combines tuner, one stage 
of tuned radio frequency amplification, audion detector and two stage* 
of audio frequency amplification. 

As shown, without tubes, batteries or phones, mahogany finished 

cabinet $55.00 

CROSLEY RECEIVER MODEL X Is equivalent to CROSLEY 
RECEIVER MODEL XI and CROSLEY TWO-STAGE AUDIO 
FREQUENCY AMPLIFIER. See Catalog. 

CROSLEY RECEIVER MODEL VI. Same as above, but two tubes 
instead of four. Price $30.00 

Two Other CROSLEY MODELS of Great Merit 




CROSLEY HARKO SENIOR MODEL V. This 
instrument is a combination tuner and audion 
detector recommended for receiving broadcasting 
stations up to fifty miles. Under favorable con- 
ditions, ships and stations on the Atlantic Coast 
are easily copied in Cincinnati. Minnesota hears 
Newark, Denver hears Schenectady and other dis- 
tant points are brought in, except under adverse 
conditions. Mahogany-finished cabinet. Price, with- 
out tubes, batteries or phones, $20.00. CROSLEY 
HARKO SENIOR MODEL V is equivalent to 
CROSLEY CRYSTAL RECEIVER MODEL 1 
and CROSLEY AUDION DETECTOR UNIT. 



« cROSLf* > 



CROSLEY RADIO FREQUENCY TUNED AM- 
PLIFIER. This unit can be used with practically 
any type of audion detector outfit. It is a feature 
of all of our larger units. Being of our own design, 
we are proud of it. The R. F. T. A. not only ampli- 
fies the signals before they reach the detector, en- 
abling it to work more efficiently, but also makes 
sharper tuning possible and eliminates interference 
to a wonderful degree. Will add at least six times 
the volume and range. Price, without tube, $15.00. 



See catalog. 

Handled by Dealers and Jobbers everywhere. If your dealer 
does not handle CROSLEY Instruments worite us direct 

SEND FOR CATALOG 

CROSLEY MANUFACTURING CO. 

Dept. PR3 CINCINNATI, OHIO 
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FOR BEST RESULTS 
IN RADIO 

P A C E N T 
UNIVERSAL 
PLUG ^vr 

The FIRST radio plug made. Specia 
feature* make it the best. Phone cord can 
| be attached instantly by removing one 
•crew. Perfect biting contact. Perfect in- 
sulation. Can be used with any standard 
jack, but made especially to fit PACENT 
Jacks. The best radio plug at any price — 
Dow offered at a reduced price. 

Ask for PACENT RADIO ESSENTIALS 
including PACENT Plug and Jack combi- 
nations. PACENT Audioformer. PACENT 
Universal Detector Stand and PACENT 
Duo-Lateral Coils. 

Send for descriptive bulletin*. RN106 




Cat. No. 50 
PRICE 
NOW $1.00 



PACENT ELECTRIC COMPANY 

I N C O RPOR ATED 
EXECUTIVE OFFICE ijfffK BRANCHES: 
22 PARK PLACE, Philadelphia. Chicago. 

NEW YORK Washington 

Members Radio Section, Associated MJrs. Electrical Supplies. 
Canadian and British licensees. Colo- 
nial Radio, Ltd, Hamilton. Canada. 



We Have All the Parts 

and Accessories 

For the hook-ups and sets de- 
scribed in the editorial pages 
of this issue of Popular Radio 

We sell all our equipment on a positive 
"MONEY BACK" Guarantee, and 
full purchase price will be refunded on 
any article that does not come up to our 
representations. 

Being actual manufacturers of most of 
these parts, we can quote you prices that 
the average jobber or dealer could not 
meet. 

Special proposition to a 
few wide-awake Salesmen 

RADIO DEVELOPMENT CORPORATION 

Springfield, Mass. 




Braided 

ABOUT Y*. INCH IN 
CIRCUMFERENCE 



Ordinary 
Cablei 

ABOUT & INCH IN 
CIRCUMFERENCE 



INCREASE YOUR RANGE 

with your present equipment 

USE 

ppringfield Antenna 

16 Strand Braided 



Users who have substituted it for ordinary antenna, testify 
they get all the wop up to 100% increase — with the same 

equipment. 

Buy of pour dealer— 12.50 per 100 fU If bo hasn't it, 
send us $2.50 for 100 ft. 

Dealers and jobbers — write for special introductory offer 
and prices. 

SPRINGFIELD WIRE 6c TINSEL CO. 
387 B Main Street, Springfield, Maes. 



UNITED RADIO PRODUCTS 




"United" Variable Condensers 

That "United" Condensers 
have become the standard 
with manufacturers of radio 
sets, by which all r.thers 
are judged. Is, in itself, the 
strongest endorsement of 
their superior construction and 
Ask your dealer to show you 
too, will appreciate why it has " 



Frequency Transformers 

The beauty of the outside 
of this transformer is but 
& reflection of the superb 
workmanship under the 
shell— no howling — no dis- 
tortion — clear amplification 
for one or more stages. 



effectiveness. 

this condenser. Then ycu. 
been accepted as the standard. 




N rruntino made easy 
by ovr template for 
loeitino panel holes; 
packed free with 



NOTE- Iny advertised claim of 
iw U, tell our produrtu at 



UNITED MANUFACTURING AMD 

SSS LAKE SHORE DRIVE, CHICAGO 
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Another remarkable feature 
added to the amazing S-P-2 Re- 
ceiver. An Adapter representing an 
additional stage of audio frequency 
amplification, added to the S-P-2 Re- 
ceiver AS SIMPLY AS INSERTING A 
TUBE INTO A SOCKET. Without necessitating the change of a single binding post, wire 
or batteries or headphones I The S-P-2 Adapter is a basic patent and is thoroughly covered. 
The S-P-2 RECEIVER, now in vast production and under the severe test of hundreds of 
dealers everywhere, has thoroughly established its claim of ACTUAL SUPERIORITY as 
against any regenerative receiver now offered costing $125 to $180, based on actual compari- 
sons. THE LIST PRICE OF THE S-P-2 IS BUT $85, WITH AN ADDITIONAL 
CHARGE OF $15 FOR THE ADAPTER. 

The S-P-2 is a complete Receiver of radio-telephone and radio-telegraph signals over a 
wavelength range of from 180 to 650 meters, using three tubes, viz. : detector, one stage of 
radio frequency amplification and one stage of audio frequency amplification. 

In emphasizing REMARKABLE REFINEMENT, we claim for the S-P-2 a TONE 
QUALITY of distinct class. 

It brings the QUALITY in, music and in all instrumental and vocal signals that is now uni- 
versally desired and demanded, practically eliminating all atmospheric disturbance and "noise." 

In thorough tests, using a single wire antenna 40 feet long and approximately 20 feet above 
ground, the entire broadcasting programs of Newark, N. J.; Schenectady, N. Y. ; Davenport, 
Iowa ; Louisville, Ky. ; Atlanta, Ga. ; Detroit, Mich., and Kansas City, were received nightly in 

Pittsburgh, Pa. — and during the midsum- 
mer, supposedly poor receiving months. 
This reception was duplicated when using 
four wires strung along the ceiling of a 
one-story building. In the most severe tests, 
interference from static was not noticeable. 

DEALERS: 
Write for Catalog 101 A 




PITTSBURGH RADIO SUPPLY HOUSE 



963 Liberty Ave, Pittsburgh. Pa. 



BELL TELEPHONE. 
OKANT 3631 
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"SUPERIOR PRODUCTS" 
The Rolls-Royce of Radio 



A "Superior Product" Is invariably the leader of Its type. 
Every part is made with Uie accuracy of a tine watch and 
assembUd with the most painstaking care. 
Our confidence in "Superior Products" is evidenced by our 
unqualified Kuaranteu to every purchaser of absolute satis- 
faction or money back. Ask your dealer to show you 
Superior Products headphones, variometers. vari»couplers. 
variable condensers and diaJs. 

Hie Superior Varlocoupler attracts Instant attention because 
of its inherent beauty. Made of moulded bakellte of Cir- 
cassian walnut finish. The wiring is green silk, with 
spaced windings on the rotor. Its substantial feet eliminate 
all danger of toppling. Protected contact bearings of large 
surface assure unvarying contact In the most delicate 
circuit. The perfectly balanced rotor turns evenly through- 
out its entire cycle of rotation. A Superior Product In 
every respect. Price. $8.00. 

SUPERIOR PRODUCT MFG. CORP„1080-A Springfield Ave. 
IRVINGTON, N. J. 



'Get the best results from your set. Be 
an expert. Know radio— don't guess. 

It's easy when you haye the Standard 
Radio Encyclopedia, by A. Howland 
Wood, Ex-Navy Instructor and Radio 
Engineer. Explains every instrument 
plainly. Tells how they work. Shows 
now to build, hook-up and operate. 
Nearly 100 illustrations, wiring dia- 
grams, etc. Written in plain English 
that clearly explains the most difficult 
technical terms. 

You need this book to really know 
radio. It only costs $2.00 postpaid. 
Your money gladly returned- if you 
are not ABSOLUTELY SATISFIED. 
Order today from Perry & Elliott Co., 
146B Summer St., Boston, Mass. 



-EASY ORDER BLANK - 



PERRY & ELLIOTT CO., 
146B Summer St., Boston, Mass. 
Enclosed is $2.00. Send me The Stand- 
ard Radio Encyclopedia. If I'm not 
absolutely satisfied. I can return it 
and get my money back. 



Name 



Address 





FOR RADIO 

/ 



DEPENDABLE 
GUARANTEED 

ASK YOUR DE ALER 

NOVO, MANUFACTURING CO. 

434-436 W. 33rd S1> ' 
NEW YOR K 

531 SO. DEARBORN ST.. CHICAGO. 




S0MERV1LLE 
METAL TERMINALS 

15c. each 
Will hold two cord tips or a mul- 
tiplicity of wires at one time, and 
take a minimum of space. Accu- 
rately made of brass, nickel-plated. 

S0MERV1LLE 
TERMINAL INDICATORS 

Four for 25c. 
They fit under the terminal post like a washer, 
and take the place of engraving. 

Stock readings are: 
ANTENNA HI-VOLTAGE — 
GROUND HI-VOLTAGE + 
INPUT LO-VOLTAGE - 

OUTPUT LO-VOLTAGE + 
TICKLER MODULATION 1 

SOMERVILLE ANTENNA OUTFIT, $325 

Consists of 125 feet stranded copper antenna 
wire, "Anchor" lighting arrester, 2 brown por- 
celain insulators. 1 lead-in tube, 25 feet ground 
wire and ground clamp. 

Above products obtainable from your dealer 
or sent postpaid. 

SOMERVILLE RADIO LABORATORY 

43 Cornhill, Boston, Mas*. 
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m Red Seal Batteiy Contest S» 

Jor the Best Answer 



to THISz 




THIS 

Complete Radio 
Set-Free 



Bam „ 

vrmpb from Europe. Boon Aim 
from ahipa on th« hlcfa mm, etc. 




7%« Prises 
It is appropriate that the Man- 
hattan Electrical Supply Company 
should be the first to offer such Ra- 
dio Sets as these. This company 
was one of the pioneers in selling 
radio, as well as being the manufac- 
turer of Red Seal Dry Batteries 
used so successfully in connection 
with radio sets. 

Firmt Prime— $72S. 00 
Complete Kennedy Radio Set 
This Cabinet Type complete Ra- 
dio Receiving Set is one of the finest 
and most up-to-date receiving sets 
yet produced. The cabinet is wal- 
nutandstands68incheshigh. Range 
from 400 to 600 miles for wireless 
telephone and 2,000 to 3,000 miles 
for wireless telegraph. Contained 
within the cabinet are all batteries, 
"Radio Homcharger de Luxe" bat- 
tery charter and Magnavox loud 
speaker with special horn. Installed 
free, in the home of the winner. 

Second Prize— $408. SO 
Complete Westinghouse Radio Set 
It consists of the Westinghouse 
R. C. Receiving Set and Western 
Electric Loud Speaker, "Tungar" 
Battery Charger, Storage Battery, 
"B" Batteries, Set of Manhattan 
8,000 ohm Headphones, 8 vacuum 
tubes, 2 telephone plugs and com- 
plete antenna equipment. Installed 
free in the home of the winner. 

Third Prime— $256. SO Complete 
Grebe Radio Set 

A complete receiving outfit made 
up of the well known Grebe C. R.— 
9 Regenerative Receiver with Two 



Stage Amplifier, Magnavox Loud 
Speaker, Storage Battery, "Radio 
Homcharger de Luxe" battery 
charger "B" Batteries, set of Man- 
hattan 2,000 ohm Headphones, 3 vac- 
uum tubes, 2 telephone plugs and 
complete antenna equipment. In- 
stalledf ree in thehome of the winner. 
SO Other Prime* 

To each of 50 other contestants 
whose answers are meritorious will 
be given one of the famous Man- 
hattan 2,000 ohm Radio Headsets. 
These headsets have great sensitive- 
ness and high amplifying qualities. 
How to Enter the Contest 

Simply follow the instructions on 
the Contest Blanks given away by 
stores all over the U. S. A. Nov. 1 
to Nov. 15. You will recognize these 
stores by the Red Seal Window Dis- 
play pictured below. 



3> 
m 




The prizes will be 
awarded for the 
most appropriate ^^SS^^ 
answers completing 
in your own way, in not more than ten 
words the following sentence: 

The Red Seal Dry Battery is best— 

L because it is the all-purpose 
battery, and 

2. because 

Important:— Only those answers writ- 
ten on the official Contest Blanks will 
be considered. Mail as many answers 
as you like to: Red Seal Battery Con- 
test, Manhattan Electrical Supply Co.. 
Inc. 17 Park Place, New York City. 

The Judge* 
The winners will be selected by the 
following Judges: Mr. Llew Soule, 
Editor of Hardware Age," Hew York: 
Mr. Howard A. Lewis, Manager of 
"Electrical Merchandising," New 
York, and Mr. Joseph A. Richards, 
President, Joseph Richards Co., Ino* 
Advertising Agents, New York. 

Announcement of Winner* 
The names of the winners will be 

Jublished tn the Saturday Evening 
*ost as eoon as possible after the con- 
test closes. 

In case two or more persons submit 
winning answers, prizes identical in 
character with those offered will be 
given to each successful contestant. 



Look for thi* Window Display in 
Dealer*' Window* Nov. 1 to Nov. IS, 
It identifies Dealer* who will give 
you free Contest Entry Blanks, 



Important to Dealers 
Duplicates of these 6S prises are to be 
given to dealers having the BEST CON- 
TEST WINDOWS. Write us at once 
for full information and free window 
display material if you haven't already 




ANHATTAN 

ELECTRICAL SUPPLY COJNC. NEW YORK 

Ctyakcrs of the Jamous Red Seal Dry Batteries 
and Manhattan Head Sets 
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The Advice of 
An Expert 




THIS sign on the clean plateglass 
window of a radio shop means that 
a competent radio expert is in charge 
within, who will gladly give you the 
benefit of his broad experience in select- 
ing just the radio equipment to suit your 
purse and purpose. *> 

"It Pay to Buy at the Sorsinc Store" 

Mr. Dealer: — If you are a progressive mercttant you 
may display the Sorsinc sign. Let us tell you hew. 

8lilp Owners Radio Service, Inc. 80 Washington St.. New York 
Whole&alc DUtributor$ 




A Better Rheostat 

A nice-looking, smoother-working and better-made 
rheostat than you have ever seen before. 
Furnished with or without vernier this instru- 
ment will improve the operation of any radio 
equipment. 

The exact 180° movement permits any standard 
dial to be attached in place of knob furnished 
if desired. 

Obtain a full set now at your dealers or by mail 
postpaid. The price is lower than you expect. 

a& mA 80c SB?" $1.40 

We manufacture a complete line of high-quality 
standardized parts. Let us supply your needs. 

THE WILCOX LABORATORIES 

LANSING MICHIGAN 




RADIO ft AUTO STORAGE BATTERIES 
CHARGED ttJL^JSFSL'lPE 

F-F BOOSTER 

F-F Battery Boosters 
Charge Automatically Operating 
Unattended. Leave Your Battery 
Just where It is, without even dls- 
connectlni It. Screw Plus In Lamp 
Socket: Snap Clips on Battery Ter- 
minals; Turn Switch and Battery 
will be Charged In Moraine. Is It 
not gratlfyini to feel that Your 
Radio Batteries will never fail and 
You will be Always Ready to Re- 
ceive All Radiophone Broadcast 
Music. Sermons and News, never 
havim to be oareful of, or tell 
Friends your Batteries are dead? 
Cbsrese AOTt • RSOI0 Oitterkw. Both Waves of Current are Recti - 
hedthrouoh Adjustable and Easily R«^el l-MM* 
Electrodes, which Maintain a Constant EJc leney and Last 
thousands of hours. Also Charges Batteries right In Your Auto. 
No Sill to Required. AMMETER Shows Current Flowliiej. 
ELIMINATING Guess Work. COMPLETE In ONE COMPACT. 
SELF-CONTAINED. CONVENIENTLY PORTABLE. 
AUTOMATIC CHARGING UNIT. All F-F BATTERY 
BOOSTERS ""are FULL-WAVE MAGNETIC RECTIFIERS, 
for 105-125 Volt. 60 Cycle A. C. ^ POfU^R PR,C f& 
Type 6 Charges Radio "A" 6-Volt Battery »t 6 Amperes..$IS 
Type B Charges Radio "B" Batteries up to 120 Volts . IS 
Type A-B Charges Both Your "A" and »B" Radio Batteries 20 

Type 12 Charges 12-Volt Batteries at 5 Amperes 15 

Type 166 Charges 6- Volt Battery at 12 Amperes 2* 

Type 1612 Charges 12-Volt Battery at 7 Amperee. ......... Jf 

Type 1626 Is a Combination of Both Types 166 and 1612. . 28 
The Larger Types are for heavy Batteries, or where time le 
limited. Shipping Weights. II to 15 Pounds. Purchase from 
Your Dealer, or Send Check for Prompt Express Shipment. 
If via Parcel Poet have remittance Include Postage & Insurance) 
charges. Or have us ship You Type desired C. 0. D. Other 
F-F BATTERY BOOSTERS Charge Batteries from Fares 
Lighting Plants and D. C Circuits. For GROUP CHARGING 
use our 100-Volt Auto mat I© ROTARY RECTIFIER. 12 Ba ttery. 
8 Ampere Size. $135. ORDER Now or WRITE Immedlr^ 
For FREE BOOSTER BULLETIN 44 and ROTARY 44A. 

TIE FRMCE MFS. CO.. mmn tmiw.ninum. w.fLU.i. 

Oenadlamllep^atSery^ 
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■CUT ME OUT !■ 



Would you like to turn your 
spare time into cash profits? 
As a subscription representative 
of POPULAR RADIO you can 
very easily earn Christmas 
money simply by telling your 
friends about the best radio 
monthly for the least money. 

Fill in and mail the attached 
coupon to us today. 



Popular Radio, 

9 East 40th Street. 
New York City. 

Please tell me about your plan to make Christmas 
money by acting as a subscription representative 
of Popular Radio in my spare time. 

Name 

Address 

City State 
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BRILLIANTONE RADIO PRODUCTS 

Dept. C — 874 Columbus Avenue, New York 

$^nO Brings these 
Combinations quickly 
to you 







** 


SB 







N«. I 

100 Feet No/ 14 hard-drawn antenna wire. 

4 Porcelain Insulators. 

1 Solid copper approved ground clamp. 

1 8 ingle- pole, double-throw approved lightning switch. 

20 Feet No. 14 weatherproof Insulated lead-in win. 




1 Wound Enameled wire coll, 8 inches long, 3%" Diam. 

1 Brass rods. 9 Inches long, with evenly drilled holes. 

2 Brass sliders to fit the above rods. 
4 Nickel-plated brass binding posts. 





No. 3 

2 60 -cent switches (1%-lnch lever). 

20 Nickel- plated brass contact points with nuts. 

4 Nickel -plated brass stops with nuts. 

4 Nickel-plated brass binding posts. 

1 Detector stand unmounted includes: Adjustable cup. ad- 
justable cat- whisker (any position). 2 extra binding 
posts, 2 connections from cup and detector to binding 
posts. 

I Drilled liber base for mounting same. 

A FEW OF 

B. R. P. PRODUCTS 

B.R.P. Rheostats, fibre base (Fada Type) $ .50 

B.R.P. Rheostats, porcelain base (De Forest 

Type) 75 

B.R.P. Potentiometer (200 ohms) 1.00 

B.R.P. Moulded Sockets (unbreakable) 1.00 

B.R.P. Audio Frequency Transformers (11 

to 1) 4.00 

B.R.P. Radio Frequency Transformers (150 

to 500 M.) 3.00 

B.R.P. Variometer (to 800 meters) 3.00 

B.R.P. Variocouplers (Panel and Laboratory 

Type in one) 3.50 

B. R. P. Variable Condensers Guaranteed Capacity 
Tested by the Rubican Laboratories, PWbu, Pa. 

TYPE "A" — MOULDED ENDS 

3 Plate, capacity .00005 $1.50 

7 Plate, capacity .0001 2.00 

II Plate, capacity .0003 2.50 

23 Plate, capacity .0005 3.00 

43 Plate, capacity .001 3.50 

TYPE "B"— ALUMINUM ENDS 

3 Plate, capacity .00005 $1.00 

7 Plate, capacity .0001 1.25 

11 Plate, capacity .0003 1.50 

23 Plate, capacity .0005 1.75 

43 Plate, capacity .001 2.25 

NOTICES 



No. 4 

1 Nest of 4 radio tubes. 8 Inches long by 3, 3%. 4. 4H 

inches In diameter. 

1 Spool No. 24 cotton covered wire. 375 feet. 
1 Hardwood Rotor. 

All the abore merchandise guaranteed or money refunded. 



OUR SPECIALS 

STANDARD MERCHANDISE AT 
REDUCED PRICES 

$4.50 Thordarson Amp. Transformers (Audio) .$3.00 
$5.00 Acme Amplifying Transformers (Audio) 3.75 
$4.25 Jefferson Amp. Transformers (Audio) . . 3.50 
$7.00 UV7 12 Audio Frequency Transformers 

(Radio Corp.) 6.00 

$6.50 UV1714 Radio Frequency Transformer 

(Radio Corp.) 5.50 

ZETA Radio Frequency Transformer 3.50 

HEAD SETS 

Single Head Phone with Cord (1500 ohms) . . .$2.00 

Double Head Set, complete (3000 ohms) 4.00 

Radio Receptor (2200 ohms) 4.00 

Murdock (3000 ohms) 5.00 

Federal (2200 ohms) 6.50 

Dr. Scibt's (3000 ohms) 9.50 

Klosner Vernier Rheostat 1.00 

Bradleystat (Best Vernier) 1.65 

Jacks, single, open or closed (Firth) 35 
acks, double, closed (Firth) 50 
'lugs, bulldog grip (Firth) 1.00 

.002 and .005 Mica-Bakelite Condensers 25 

.0005 and .00025 Condensers with Var. Leak.. .25 
.0005 and .001 Fixed Mica-Bakelite Condensers .20 

Two-Slfder Tuning Coil (mounted) 1.50 

Excell Radio Variocoupler 1.50 

All the above items are F. O, B. New York. Send Money Order with Name and Address 
written plainly and your order will be shipped immediately P. P. Collect 

BRILLIANTONE RADIO PRODUCTS, Dept. C, 874 Columbus Avenue, New York 
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YV7HY not a Xmas gift that will give daily 
service for years ? You can get more 
genuine pleasure and enjoyment from an 
ACE Radio Broadcast Receiver than from 
any other source. Our little booklet, 
"Radio in Your Home," will interest you. 
Let us mail you a copy. 

Dept. XM 

THE PRECISION EQUIPMENT COMPANY 

2437-2439 Gilbert Avenue Cincinnati, Ohio 



Licensed under 
Armstrong U. S. Patent 
No. 1,113,149 




Na-ald 

Small Space 

V.T. Socket 

35c. each 3 for $1.00 

Moulded genuine condensite. Requires but small space 
for mounting. Readily accessible binding posts. No 
excess metal to interfere with efficiency. Unaffected 
by heat of bulbs or soldering iron. Phosphor bronze 
contacts. Nickel plated brass binding screws. Slash 
cut slot. Price possible because of large production. 
Special proportion for dealer* and jobber*. 

Alden-Napier Co. 

Dept.C 52 Willow St., Springfield. Maes. 



Don't Wear 
a Truss 

BE COMFORTABLE— 

Wear the Brooks Appliance, the 
modern scientific invention 
which gives rupture sufferers 
immediate relief. It has no ob- 
noxious springs or pads. Auto- 
matic Air Cushions bind and c - ■*©oi» 
draw together the broken parts. No salves or 
plasters. Durable. Cheap. Sent on trial to prove 
its worth. Never on sale in stores as every 
Appliance is made to order, the proper size and ahape 
of Air Cushion depending on the nature of each case. 
Beware of imitations. Look for trade-mark bearing 
portrait and signature of C. BL Brooks which appear* 
on every Appliance. None other genuine. 
BROOKS APPIIARCE CO.. 199 C Start Street, Marshall. Mich. 





ISSUES OF POPULAR RADIO, beginning with the 
December number, will be mailed to any address in the 
United States or Canada. To clinch this ^* 
offer, clip the coupon below and send it %L 
NOW with your remittance of only mf 



h*"** plainly) 

NAME 




1. 1922 

Date. 



triaJ 
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Is Your Receiver Heard 
500 Yards Away? 

Here are choke coils and resistances for use in the Armstrong Super- 
Regenerative Circuit that produce real results. Note the quotation 
from this letter: 

I am In receipt of the choke colls and resistances for use In the Armstrong Super- 
Regenerative which were shipped by you on August 11th. Am pleased to state that 
I tried out this circuit last evening, using a 30" loop and the reception from WWJ, 
WJZ, KDKA, W8B and several other broadcasting stations was remarkably strong; 
in fact, entirely too strong for head phones. Using 90 volts on the regenerator and 
oscillator tubes and a total of 135 volts on the amplifier tube, and with a Western 
Electric loud speaker the musical programs could be heard a distance of 600 yards. 

Yours very truly, 

(Signed) W. C. HUTCHISON. 
Wlndrock Coal & Coke Co., Wlndrock, Tenn. 

Other Parts for the Armstrong 
circuit. Prices: 

5 Millihenri Coils $2.50 

100 Millihenri Coils 3.00 

12,000 Ohm Resistance, 
Wire Wound and Non- 
inductive 3.00 

1,250 Turn D.L. Coils... 3.00 
1,500 Turn D.L. Coils... 3.30 
.0025 M icon Condensers. . .50 
.005 Micon Condensers. . . .75 
Variocouplers — Especially 
Wound 7.00 

SOMETHING NEW IN GRID LEAKS! 

THE DURHAM VARIABLE HIGH RESISTANCE 
* — —i 




The Durham Variable High Resistance provides a grid leak that is adjustable 
over a wide range and will maintain its value permanently after an initial 
setting. It is non-inductive and has negligible capacity. 
It is made in two sizes as follows : — 

No. 100—1,000 to 100,000 ohm range. 
No. 101—100,000 to 5,000,000 ohm range. 

These resistances are made to fit any standard grid leak base. The Durham 
base can be furnished if desired. 

Retail Prices: Variable High Resistance without base, 75c; base, 40c. Attractive discounts to 
dealers and jobbers and immediate shipment. For further details and other uses write : 

DURHAM & COMPANY 

RADIO ENGINEERS 

1936 MARKET STREET PHILADELPHIA, PA* 
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35c each 3 for $1.00 

Na-ald 

Genuine 
CONDENSITE DIAL 

Thm dial that runs true 

Numerals engraved on bevel and knob so shaped 
that fingers do not hide them. Thin edge with clear 
graduation to make accurate reading easy. Con- 
cealed set screw in metal insert. Will not warp 
or chip. Finish and enamel permanent. 

Low price with this quality possible only through 
quantity production. 

Special dealer and jobber proposition. 
An opportunity 

ALDEN- NAPIER CO. 

D«pt. C 52 Willow St.. Springfield, Mass. 



Speed Up Your Production 




by sawing bakellte, formica, bn 
copper, carbon, or wood on a 

Junior Bench Saw 

A precision machine especially 
adapted to the rapid and ac- 
curate production of small du- 
plicate parts. All metal construe- 
tion. Top 10" z 13", derate* for grooving, tilts 
10 degrees for beveling. Saws 1%" stock. Easily driven by 
M hp. or % hp. motor. Attachments for grinding and sanding. 
Special saws for bakellte. brass, etc., furnished from stock. «98 75 
Junior Bench Saw with guides and one 6" wood saw ■ 

Motor Driven Unit as shown, mounted on Iron base with % np. 
ball-bearing motor, belt tightener, belt. cord, plug, and switch, 
$60.00. Write for fully illustrated circular. _ ^ 

Manufacturers and amateurs will be interested In our Handllatne. 
Junior Bench Drill. Handisaw and Ball-Bearin* Motors. 

W. L J. BOICE. Dept. CU, 114— 23rd ST., TOLEDO. OHIO 




MA1 ^w?; oUR RADIO 
RECEIVING SET 



ENJOY the concerts, baseball 

_ scores, market reports, latest news. 

etc., as sent out by large broadcasting stations. This NEW 
copyright book. "EFFICIENT RADIO SETS," shows how to 
make INEXPENSIVE set for receiving wireless broadcastings. 
Sent postpaid for 25c. Address 

J. C. Porn, Pub.. 725 8. Dearborn St., Dept. 1 10, Chicago. 



The "COPPER GIANT" "B" Battery 

is guaranteed for two years 

in ANY receiving set because it does not deteriorate 
while standing idle. This is a very large battery de- 
signed for stationary and semi-portable installations 
where absolute reliability over a period of years is the 
first consideration. Standard voltages — 22, 50 and 100. 
Any voltage made to order. Write for illustrations. 
J. A. HITTER. -t- LANSDOWNE, PA. 



Vacuum Tubes Repaired 

All makes of six-volt Detectors and Amplifiers repaired 
equal to new. . 
Work is guaranteed satisfactory on a money-back basis. 

Special proposition to agents. 

CURTISS RADIO COMPANY 

Offices 126 South Eighth Street Newark, N. J. 



B AKELITE-DI LECTO PANELS 



Genuine Bakellte-Dilecto panels sre specified by our Nary. They 
are th« best obtainable and Tuex sells them at the lowest prices. 
Standard panels 3/16 in. thick, very accurately cut with smooth, 
sauare edges will cost you: «-.. 
squarejoK 6x18 ea. $2.25 7x10 ea, $1.56 2x 4 ea. $3.50 
6x12 ml 1.80 6x21 ml 2.60 7x12 ml 1.75 2x1 8 ea. 4.50 
6xI4ml 1.75 9x12 ml 2.25 7x18 ml 2.65 12x21 ml 5.20 
Other sizes: % in. thick. 2c per sq. in.; 3/16 in. thick. 3o per 
«q. In. ; In. thick. 4c per sq. in. m ^ t 

Shipped C. O. D. or postpaid upon receipt of check or money order. 
Satisfaction guaranteed. 



TUEX SUPPLY CO., lti\*.lV<**. 



THE WIRELESS 




WONDER 

» A 

Complete 
Aerial for 



$1.50 



Simply screw in any lamp socket and turn key on. Better 
than an outdoor aerial Nothing to get out of order. 
Eliminates lightning danger. Money back guarantee. 
Radio Catalog FREE at your dealer's or 

STEINMETZ WIRELESS MFG. CO. 
S706 Perm Ave., Pittsburg. Pa. 

ELECTRICAL ENGINEERS AND MANUFACTURERS 



Commercial Radio 

An interesting profession that takes you to all 
parts of world. Prepare through a school with 
a reputation for efficiency. Arc, spark and tube. 
Day and evening classes. Positions guaranteed. 

Send 10 cents in stamps for catalog 

COMMERCIAL RADIO INSTITUTE 

10 East Centre Street Baltimore, Md. 



AGENTS-! 

Wa need t pec til agents to travel i 
by Automobile Introducing oar great \ 
Una of Nationally adrarttirt! Pore „ 
Food Prodacte, Soapg and Honeehold 
NeceMitlae. Hera la an opportunity t 
earn M to $13 a day, all or epare ill 
and obtain an Automobile FRKE beei-„. 
Write at anee for full partlcalari. Addreii 
AMEBIC AN PBODUCT8 CO. 
7299 America* BUg., Cinonaati. 0 




1 a Ki 



YCDHPORAJICN 



RADIO ECtJIPllENT 
402LTO*t KlnzieSt. Chicago 111* 



TUSKA RADIO 

Reliable in Service — :— Moderate in Price 

THE C. D. TUSKA COMPANY 
Bartholomew Am, Hartford. Conn. 



SELL US YOUR SPARE TIME 

You can turn your spare time into cash profits 
simply by acting as a subscription representative 
for POPULAR RADIO. If you want to make 
your spare hours yield you a real profit, write to 
POPULAR. RADIO, 9 East 40th Street, Box 171 
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A Radio Achievement 

of Low Cost and High Efficiency 




TypeD TypeE 
Tuner-Detector 2 Stage Amplifier 

$20.00 list $25.00 list 

With the Man-Day combination receiver, Newark, Pittsburgh, 
Schenectady, and Detroit are heard consistently at Lynbrook, L. I. 
At Cincinnati, the Man-Day picks up Newark, St. Louis, 
Columbia, Missouri, Louisville, Ky., and many nearby stations. 
At Kansas City the Man-Day receives Denver, Atlanta, Sioux 
City, and points in Canada. 

The set can be loaded up to 20,000 meters. The receiver, Type D, 
can be used alone and the two-step amplifier, if desired, may be 
purchased at any subsequent time. This increases the range and 
strength of signals. 

Five day return privileges in the event that our outfits do not come 
up to every claim we make. 

We offer opportunities for additional dealers and jobbers. 

MAN-DAY RADIO CORP'N 

135 West 33r<* St., New York City 

BRANCH: Lynbrook, Long Island 
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ALL THIS RADIO EQUIPMENT 
IS FREE TO YOU 

We will give you a valuable vacuum tube, a mica grid condenser or 

any of the other articles mentioned below, if you will find time to tell some 

of your friends about POPULAR RADIO. 

Take an hour or two off and look up a few radio "fans." There are lots of them 
everywhere and each one is a live subscription prospect to POPULAR RADIO. 
Now show them your own copy. Tell them it is only $1.50 for a whole year ($.25 
postage extra for Canada and $.50 for foreign countries). Get their subscriptions. 
Then send us your order and make your selection from this equipment. 



FILAMENT 
CONTROL RHEOSTAT 

The filament rheostat 
is used for controlling 
the brilliancy of the 
vacuum tube so that the 
utmost efficiency may be 
obtained from the re- 
ceiving set. In a store 
it would cost about $1.00. 

If you send only two 
(2) yearly subscriptions 
you may have one free. 



VACUUM TUBE 
SOCKET 

A vacuum tube socket 
of this sort is, of courjse, 
necessary in all receiv- 
ing sets that employ vac- 
uum tubes. If you had 
to buy one, it would cost 
you more than a dollar. 

Send only two (2) 
yearly subscriptions at 
the regular $1.50 rate. 



MICA 
GRID CONDENSER 

Or do you want a 
phone condenser? You 
may have either. The use 
of mica for the dielectric 
of the condensers in the 
grid and 'phone circuits 
makes a thoroughly effi- 
cient device that is 
needed in almost all re- 
ceiving circuits. 



Send only two (2) 
yearly subscriptions for 
either the mica grid or 
the phone condenser* 



TWO 

INDUCTANCE COILS 

Inductances for use in 
the new Armstrong 
super - regenerative cir- 
cuit. These consist of 
two Duo-Lateral or 
Honey-Comb coils, Nos. 
L-1250 and L-1500. 

To receive these two 
coils send eight (8) 
yearly subscriptions. 



VACUUM TUBE 
U-V-201 

The vacuum tube UV- 
201 can be used in a re- 
ceiving set for rectify- 
ing or amplifying. It is 
more efficient than the 
crystal detector. A tube 
like this retails for $6.50. 

As soon as you send 
ten (10) yearly subscrip- 
tions at $1.50 you will 
receive one promptly. 



Please Note: Tell us which of the equipment mentioned above you want us to 
give you. You may have several articles, if you have the necessary number of suo- 
scription credits. Also keep in mind full remittances must accompany each order. 
This offer expires January I, 1923. 

POPULAR RADIO, Inc. 

9 East 40th Street New York City 
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J PHONOTACH 

j Makes Your Phonograph a 
I Radio Loud Spgajgr 



(Trade Mark) 
Adjust it in a minute. 




Pat «.. i vw 



A New and Better Loud Speaker 

at a very low cost 
The PHONOTACH connects the receivers with the 
tone arm of your phonograph 

Utilizes the scientifically designed tone 
amplifier of the talking machine to secure 
mellowness and beauty of tone. 

Price only $2.00 . 

Send for one today — At your dealer, or by mail. 
W. A. MILLS, 
103 Park Ave., New York, N. Y. 



A Receiving Set for $ 3.00 




This set lias been tested and approved by engineers of 
Popular Radio, and has our guarantee for a radius of 
at least 25 miles from stations broadcasting concerts. 

This set with 1200 ohm single headphone.. $5.00 

For further particulars send for Illustrated circular. 
RITTER RADIO CORPORATION, 232 Canal St., New York City 




Na-ald 

De Luxe 

V. T. Socket 

Contact strips of laminated 
Phosphor bronze press firmly 
against contact pins, regardless of variation in 
length. No open current trouble possible. Socket 
moulded from genuine Condensite. Practically un- 
breakable. Special protected slot, with exterior rein- 
forcement. Unaffected by heat or bulbs or soldering 
iron. All excess metal eliminated, aiding reception. 
May be used for 5 Watt power tube. Highest quality 
throughout. Price, 75c. 

Special proposition to dealers and jobbers. 

ALDEN- NAPIER CO. 

82 Willow St. Dept. C Springfield, Mass. 




TW «> stop 

noi$e£ when you 
touch cUate 

Have you ever noticed in 
tuning a radio receiving set 
that when you touch dials, • 
knobs or switches it causes a 
humming or whistling noise? It 
is annoying, isn't it? These 
distracting sounds will disap- 
pear if you install dials, knobs 
and other parts made of 

RADION 

Tests by disinterested labo- 
ratories have shown conclu- 
sively that RADION is with- 
out exception the best material 
for radio parts and panels be- 
cause it comes closest to being 
the perfect insulation. 

Have you tried RADION? 
If not, secure a dial or other 
part from your dealer today. 
Take it home and experiment — 
that's the best way to become 
convinced of its unusual 
qualities. 

And while at your dealers, ask 
him to show you a RADION 
Mahoganite panel. Its beauti- 
ful mahogany grain will please 
you. It won't warp and is easy 
to work. If your dealer can- 
not serve you, write us direct 
for all information giving us 
his name. 

Dealers Are Invited to Write for Lists 

American Hard Rubber Company 
11 Mercer Street New York 
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How do you buy 
Your Radio Batteries? 




DO YOU SAY to a jeweller, "I want a watch !" — or do you ask 
for a specific watch that does well what watches must do well? 

And so with batteries for radio. 

Most of the noises attributed to static and other causes are battery 
noises. They are caused by irregular current discharge — fluctu- 
ating" voltage. 

Have you ever noticed how electric lights flicker in some localities 
— enough to make reading impossible? 

Just so, ordinary batteries send out fluctuating currents, which 
make hearing flicker ! 

Radiobats "A" and "B" give absolutely steady voltage. They 
eliminate interference" because they never produce it. They 
cut out static" because they don't produce sounds like static. 

George Gaynor Hyde, one of the foremost consulting engineers in 

Radio reports, " total absence of any noises such as are 

common to the usual type of B M batteries. In fact when the 
antenna wire was removed from the set, it was almost impossible 

to tell whether the remaining apparatus was working or not." 

With Radiobats "A" and "B" one adjustment lasts all evening; 
screeches and screams become splendid harmony ; hisses become 
the most enjoyable music ; grating, rasping gasps become clear, 
melodious human voices. 

Send for our intensely instructive booklet — free — anu send us the 
name and a.ddress of your dealer, so that he may give you the 
finest radio demonstration you have ever heard. Send for it now, 

MULTIPLE STORAGE BATTERY CORPORATION 

350 Madison Avenue, New York 



IRADIOBATS 

JhePermanentJZadioTbwenUNII 
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Products Give Satisfaction 




TELERADIO 
SUPERSENSITIVE 
PHONES 

More and more 
amateurs are getting 
"sold" on the necessity 
for quality phones, 
and are beginning to 
realize that phones are 
not just a matter of 
"2000 or 3000 ohms," 
but that construction 
is the really important 
factor that distin- 
guishes good phones 
from merely "phones." 

Teleradio Supersen- 
sitive Phones, in spite 
of the low selling 
price of $6.50, have 
been found by experts 
to equal the perform- 
ance of other phones 
selling at $12 to $15 

a set Prices: 

2000 ohms...... $6.50 

2200 ohms $7.50 

3000 ohms $9.00 




TELERADIO 
FILAMENT 
PROTECTOR 



Here is the cheapest 
vacuum tube insurance you 
can buy. 

The Teleradio Tube Pro- 
tector complete sells for 60c 
and extra fuses for 10c 
apiece. Not much to pay 
when you figure that each 
time you blow out a 10c 
fuse you save the price of 
a $5 or $6 tube. 




TUBE SOCKET 



A well-constructed, 
durable socket. Shell 
made of drawn alumi- 
num. Hygrade insulated 
base. Legs not current 
carrying. Contacts made 
of phosphor bronze. All 
parts nickel-plated. 




TELERADIO 
LIGHTNING 
ARRESTORS 

Here is a lightning 
arrestor that has been 
passed and approved 
by the National Board 
of Fire Underwriters 
and licensed for in- 
door use under the 
Electrical Number 
5837. 

At the low price of 
$1, we believe the 
Teleradio Lightning 
Arrestor to be by far 
the cheapest approved 
arrestor on the mar- 
ket today. Jobbers 
and dealers are stock- 
ing the Teleradio 
Lightning Arrestor to 
meet the great de- 
mand for an approved 
arrestor at a low 
price. 



OTHER TELERADIO PRODUCTS 

Teleradio Rheostats for vacuum tubes, $1.00 each. Fixed Phone and Grid Condensers, 
$.35 each. Grid Leak Condensers, $.50 each. Variable Condensers 11, 23 and 43 Plate and 
3 Plate Vernier Condensers, $2.50, $3.00, $4.00 and $1.50 respectively. 

In case your dealer has not yet stocked Teleradio Quality Products, order direct. Please 
mention your dealer's name and we will see that he is promptly supplied, 

TELERADIO ENGINEERING CORPORATION 

484-490 BROOME STREET. NEW YORK 



CHARLES FRANCIS PRESS. NEW YORK 
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low in Cosft 

Simple to manipulate, 





This symbol of quality 
is your protection 



THE radio enthusiast who lives 
within ten to twenty miles of a 
broadcasting station has exactly what 
he wants in Radiola I (ER 753-A) 
— low cost, compactness, portability, 
and simplicity of manipulation. 

Open the walnut cabinet, and on 
the front panel you find the tuning 
control, the crystal detector and the 
binding posts. In the body of the 
cabinet are the head-telephones. 
Tuck away the telephones, close the 
front panel and you can carry the 
whole set as you would a satchel. 
Radiola I at your dealer, $25.00 
The Book that Brings Radio Into the Home 

For 35 cents you can obtain from your dealer 
or from us a copy of the book "Radio Enters the 
Home." It explains the principles, the fascination 
of radio in plain English, It describes Radio las 
and their accessories. It contains the most valu- 
able wiring diagrams ever published. 



Radio 5 Corporation 

^MP w of America 



Carried like a 
satchel 



Sales Department, Suite 2067 

233 Broadway 
New York, N. Y. 




District Office 
10 South LaS 
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APPARATUS THAT RADIATES QUALITY 




No. 90 
Bearing 
Type. Rotary 
Lever Switch. 

Radius. 
Price. 75c. 



No. 91 Bear- 
ing Type. 

Rotarv Lever 
Switch. 
Radius Lever 
Price. 60c. 






No. 94 Rotary 
Switch. 
\'a" Collar 
I" Radius. 
Price. 40c. 







No. t* 




REMLER 


UIIIMIIk No. 91 Fixed Grid 


GRID 


[ Condenser. . 


CONDENSER 


mnnnnv Price, 20c. 


.oooae mfd. 





Type No. 100 
3-inch Bakefte Dial with Knob and Boshing 7Sc - 

Remler Parts Fpr 
Your Set 

On this page are shown the popular line of 
Remler switches, the Remler Fixed Grid 
Condenser, the Remler Variable Grid Leak 
and the famous Remler Dial? 

This represents but a smair fraction of the 
Quality Radio Apparatus that has put Rem- 
ler in the leading position it holds today. 

rt is becoming more and more apparent 
that Remler Apparatus, is preferred in the 
building of rffets because of its uniformity of 
construction— the well balanced proportion 
of each item giving an accurate and a 
pleasing appearance to the finished set. 

Insist on Remler parts. If your dealer 
cannot supply you, write us direct for the 
name of a Radio dealer who can. 

NEW REMLER CATALOG 
Send 10c for now 40-page Remler Catalog; Just off the 
press, containing circuit diagrams for Item let Appa- 
ratus and ether useful information, including a table 
of inductance, capacity and wave lengtn. 



REMLER RADIO MFG. CO. 

E.T.CUNNINGHAM GENERAL MGR. 

248 FIRST ST. SAN FRANCISCO, CAL. 154 W. LAKE ST. CHICAGO, ILL 
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FOR BETTER RESULTS USE 

EVEREADY 

"A" and "B" BATTERIES 
WITH YOUR RADIO SET 



EVEREADY "A" BATTERIES 
No. 6810 50 Amp. Hrs. $15.00 
No. 6860 90 Amp. Hrs. 18.00 
No. 6880 no Amp. Hrs. 20.00 

— Hardwood Box, Mahogany Finish 

—Convenient Handle, Nickel Plated 

—Rubber Feet, Protect the Table 

No Accidental Short- Circuits 

All Bvereadv M A M ba tt eries are equipped 
with a 4 volt at well at a 6 volt terminal, 
making it possible to use either 6 volt or 4 
volt vacuum tubes in your set 




EVEREADY 
«B" BATTERIES 




No. 766— 15 Cells— 16H to 22H Volts 

(1 H Volt Steps) $3.00 
No. 763—15 Cells— 16K to 22 H Volts 

(iHVok Steps) $1.75 
—because of limited capacity, due to small 
cells, No. 763 is recommended only where 
light weight and small space are essential 

No. 767—30 Cells— 16H to 22H Volts 
(iH Volt Steps)with a 45 Vok Tap 
for the Amplifier Tubes. . . $5.50 

No. 746—72 Cells — 16H to 22H Volts 
(1 H Volt Steps) with a 4$ Volt Tap 
and a 108 Volt Tap .... $15.00 

Guaranteed to be Absolutely Noiseless 

Columbia Ignitor Six -Inch Dry Cells Equipped with Fahnestock Connectors 

ColumbjaDry Cells are suitable for the filament or "A" circuit of Westing- 
house WD- 1 1 Vacuum Tubes, which require one six-inch dry cell per tube 

Visit our Exhibit, RADIO SHOW Space 56, Grand Central Palace, New York 

NATIONAL CARBON COMPANY, Inc. 
Long Island City, N. Y. 
Atlanta f Chicago * Cleveland * Kansas City 
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ho knows 
radio will tell you 
how well the Grebe CR-5 
performs on the daily 
concerts, lectures, etc., in 
the air. 

Two simple tuning 
adjustments are used. 
Tiresome adjustments, 
unpleasant interruptions 
are unnecessary with 
the Grebe CR-5. Its 




range, 150—3000 metres. 

• 

Ten years experience in 
satisfying a critical radio 
public has taught us how 
to build it for your year* 
round enjoyment. 

If your Dealer does not 
sell Grebe Radio Appara- 
tus, send us his name and 
receive interesting cir- 
cular. 
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A Page with the Editor 



Every radio fan knows — or ought to know 
—what the "Heaviside Layer" theory is and 
how it affects radio waves. If he doesn't, he 
may turn to page 231 and find out Dr. Elihu 
Thomson there states that the theory is in- 
valid, and gives his reasons. In the January 
issue Sir Oliver Lodge states that the theory 
is perfectly good, and also gives his reasons. 



Thus another international argument is 
precipitated ! 

* * * 

The broadcasting of the side-line reports of 
the World-Series baseball games at the Polo 
Grounds in New York— thanks to the timely 
cooperation of the Western Union Telegraph 
Company — was not only a treat to hundreds 
of thousands of radio fans, but also a stimu- 
lant to the radio industry as a whole. As this 
issue of Popular Radio goes to press nego- 
tiations are pending for broadcasting side-line 
reports of the big football games of the East. 
Only failure to obtain the necessary wires from 
the athletic fields to the broadcasting stations 
will prevent the plan from being carried into 
effect. 

* * * 

"I am a crippled soldier and have been in the 
hospital since December, 1919," writes Cyril A. 
Newman (Serial No. C— -613,886) from the 
Mercer Hospital at Trenton, N. J. "I won't 
be able to leave the Government's care for 
some years. Can you help me get a radio out- 
fit to help pass the time ? I haven't any money 
with which to buy one — but I'm radio crazy." 



Through the generosity of a Popular Radio 
reader, veteran Newman's request has been 
granted. But his plea has given the Editor 
an idea. Why not send discarded radio sets 
to other invalids in other hospitals? 



Radio sets forwarded to the office of Popu- 
lar Radio will be distributed among disabled 
veterans without charge — and after investiga- 
tion of each case. 

Where could a radio set be located to bet- 
ter advantage than at a cripple's bedside? 



"We have been advertising in six of the 
leading radio papers, and have had our adver- 
tisements keyed, writes H. M. Linter of the 
Teleradio Corporation of New York. "We 
find that we get two replies from Popular 
Radio to only one from all the other five pub- 
lications combined." 



Those are strong words, Brother Linter! 
But you are not alone in your experience with 



Popular Radio's advertising pages. Here, for 
example, is what S. J. Grossman, of the Man- 
Day Radio Corporation, writes: 

"Dollar for dollar, your magazine has 
brought in returns far better than any other 
publication — and we advertise only in the best 
magazines." 

* * * 

The letters quoted above are but typical of 
dozens. They are of peculiar interest to the 
Editor because they indicate that Popular 
Radio is actually reaching the class of reader 
at which it is aiming — the radio novice and the 
radio amateur. 

* * * 

Ever since the successful broadcasting of 
the New York Philharmonic concerts last 
summer, Popular Radio has been making ef- 
forts to arrange for the broadcasting of addi- 
tional concerts this winter by the same great 
orchestra. As this number goes to press it 
appears that this project will be accomplished. 
Important as this undertaking is in itself, it 
is but part of a great nation-wide program 
which this magazine is working — and working 
hard — to build up for the benefit of radio 
fans and of the radio industry. 

* * * 

"Your November number," writes Dr. Wil- 
liam H. Easton of New York, "contains two 
remarkable features. One is the first intelli- 
gible description of the Relativity Theory, in 
Sir Oliver Lodge's contribution; the other is 
the first simple, clear-cut description o'f the 
action of a regenerative receiver in John V. 
Hogan's article." 

Our own ideas exactly! 

* * * 

"I could go on for page after page of tribute 
to Popular Radio and still not say enough," 
writes Frank Feigle of New Kensington, Pa., 
at the conclusion of a letter. "We radio old- 
timers need your magazine as letters need 
stamps." 

The Editor can add only the hope that they 
will be as inseparable. 



With this issue Popular Radio introduces 
to its readers a new member of the editorial 
staff — George B. Chadwick, captain of the 
famous 1903 Yale football team, editor, officer 
in the World War and for the past three years 
Director of Publications of the American Red 
Cross, National Headquarters, Washington, 
D. C. Mr. Chadwick is taking over the duties 
of Managing Editor. 




Editor Popular Radio 
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AMRAD RADIO 
HOME 




Make this a Radio Christmas — 
But satisfy with AMR AD 

Unless you have heard the AMRAD, you haven't heard Radio. 
AM RAD Receiving Sets — large or small — incorporate the latest, 
TESTED refinements only possible after many years of delib- 
erate research and actual Radio engineering and manufacturing 
experience. 

Superior performance, reasonable cost, lasting satisfaction — if your 
Radio is AMRAD. 

Go to Your Dealer 



n £ f * 



Amrad Radio Frequency Receiver 3380 

Late* Anrad QvaEty Receiver, farakbed coapletehr ammkieA 
in Solid Mahogany Cabinete. Pace, lea teho. $125.00 



Ask him to show you the latest AMRAD 
Receiving Sets, from $21.50 to $300.00. 
If your dealer is not supplied, place your 
order, and he will fill it quickly. Look 
for the green and yellow AMRAD labels 
in the best stores, and insist on seeing the 
AMRAD before you purchase. 



80 



mpkh n 
> Radio 



Specialties, 10c in 



flutmcAH Radio ahd Research (feRgORrnfl J 

217 CaU*x* Ave., Modrord Hillsido, Mam. 
(4 Mike North of Botfoo) 



Hem York City 
17 Park Row 



Chicago 
220 So. State St. 
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type 115 



lifier 




RHEOSTAT 

Type 103 




SOCKET 

Type 109 



DOES years of experience in 
manufacturing Radio Transmit- 
ting and receiving Apparatus for THE 

UNITED STATES GOVERN- 

MENT mean anything to you ? 
VICTOR engineers and workmen 
have had this experience and are 
capable of producing highly satisfac- 
tory Radio Apparatus. 

Our line includes : 

Complete Receiving Sets 
Tuners 

Tuners and Detectors 

Tuner, Detector and Two-Stage 

Amplifiers 
Tuner, Detector and Three-Stage 

Amplifiers 
Detector Units 

Detector and Two-Stage Amplifiers 

Single-Stage Amplifiers 

Two-Stage Amplifiers 

Variometers 

Variocouplers 

V. T. Sockets 

Rheostats 

Grid Condensers 

Plate Condensers 

Variable Condensers 

Knobs, Dials, Binding Posts, etc 




VICTOR RADIO CORPORATION 

799 East 135th Street, New York City 
Manufacturers of Complete Radio Set* and Parts 
CATALOGUE ISSUED ON REQUEST 
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From a photograph made for Pore lab Radio 

Radio for Schools and Colleges 

To the Editor of Popular Radio: 

"/ am greatly interested in the use of the 
radio f or educational and cultural purposes. . . . 
/ am hoping that we may be able to do some 
work of this description shortly." 

COMMISSIONER OF EDUCATION 
OF THE UNITED STATES 
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of WJZ Station made for Popci.ar Baoio by Westinghouse 



The Advance Agent of the New Era 

"We have as yet but caught a glance of the social destiny that radio 
will fulfil. . . . It mill achieve the task of making us think together, 
feel together, act together, not merely as a nation but as a world!" 

— See Page 236 



IPG*} 
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Volume II DECEMBER, 1922 Number 4 



Is the "Heaviside Theory" Valid? 

The Answer in the Negative, by Dr. ELIHU THOMSON 
The Answer in the Affirmative, by SIR OLIVER LODGE 

Foreword 

When Marconi's historic feat of transmitting signals across the Atlantic 
by means of "wireless" was established as a fact, a group of eminent scien- 
tists cast about for a theory that would explain how the radio waves were 
sent around the curvature of the earth. According to notions conceived up 
to that time, light waves and radio waves traveled only in straight lines. To 
explain this new phenomenon, therefore, a theory known as the "Heaviside 
layer theory" was evolved. This theory presupposes a spherical layer of 
ionized gas or minute conducting particles of matter, suspended about fifty 
miles above the surface of the earth ; this layer is presumed to serve as a 
reflector and to bend or deflect the radio waves and thus send them around 
the earth in a circular path. Another group of no less famous scientists, 
however, emphatically deny the validity of this theory. They explain the 
phenomena by means of the "gliding wave theory," according to which the 
waves are led around the curvature of the earth by ground conduction. 
This latter theory is upheld by the distinguished American scientist, 
Dr. Elihu Thomson, who was one of the firtet great experimenters in this 
field. The other side of this discussion will appear in this magazine for Jan- 
uary — written by the eminent English scientist, Sir Oliver Lodge. — Editor 

By ELIHU THOMSON, PH.D., SC.D. 



WHEN Marconi brought out his 
system of wireless telegraphy 'about 
1896, it was at first thought by most 
scientists or physicists of the time that it 
was a plain case of the sending out of 
waves of the Hertzian type, which Dr. 
Heinrich Hertz had so ably investigated 
ten years before. If such were the case, 
the transmission was necessarily in 
straight lines from the oscillator; neces- 
v sarily, also, such waves could not follow 
the curvature of the earth's surface, but 
they must leave the earth as if they were 
light beams— another case of electromag- 



netic waves moving in a straight course. 

There were some of us, however, who, 
taking into account the grounding at the 
base of the antenna, recognized the fact 
that the Marconi transmission was not 
made by real Hertzian waves, but on ac- 
count of the grounding, by half-Hertzian 
waves only, and that the Marconi oscil- 
lator or antenna system was a half- 
oscillator only. From this it followed 
that the waves were in reality attached to 
and guided by the earth's surface, and 
particularly by the sea surface, more con- 
ductive than the land. 
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THE "GLIDING WAVE" THEORY— WHICH DR. THOMSON ACCEPTS 
"The radio waves are in reality attached to and guided by the earth's surface, and 
particularly by the sea surface which is more conductive than the land," states the 
American scientist. According to this theory, the half-Hertzian waves propagated 
from a grounded system would follow the curvature of the earth and xroujd be 
accompanied by electric currents in the earth and sea surface, and by magnetic and 
electrostatic fields in the space above the earth's surface. 



It followed that there would be electric 
currents in the sea and earth-surface ac- 
companying these half-Hertzian waves, 
and magnetic fields overlying the cur- 
rents in the space above the earth's 
surface. 

When it was announced by Marconi a 
few years later that he had received sig- 
nals across the Atlantic ocean by flying 
a kite, the cord of which constituted an 
antenna with the usual ground, many re- 



garded him as something of a faker. At 
least, they believed that he was mistaken 
in his observations. Among these 
doubters were not a few of the leading 
scientific men and engineers of the day. 
It followed that if the waves were of true 
Hertzian type and were propagated in 
straight lines, they could not by any pos- 
sibility curve around and over a mountain 
of water nearly two hundred miles high, 
as they would have had to do if they 
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THE "HEAVISIDE LAYER" THEORY— WHICH SIR OLIVER LODGE DEFENDS 
The "conducting layer" theory, zvhich is proving a bone of contention among scien- 
tists, assumes that this hypothetical Heaviside layer (which would have to present 
a smooth surface fairly impenetrable to the radio waves) bends these radio waves 
by successive reflections, without diffusing or mixing them up, around the surface 
of the earth, "This assumption," according to Dr. Elihu Thomson, "strains the 
* imagination too far, and plainly will not work." 



crossed the Atlantic close enough to the 
earth's surface to be detected. 

As it was soon demonstrated that Mar- 
coni was right and that the signals did 
come around the curve of the earth's 
surface, those scientists who failed to 
recognize (and some of them even yet 
seem so to fail) that there was a funda- 
mental difference between the waves in 
their propagation and in their genera- 
tion as regards true Hertzian waves, 



had been mistaken — and not Marconi. 

Then a singular thing happened. 

When confronted with the facts, this 
assumption pure and simple was made, 
which unfortunately lives and has charac- 
ter even today: that there was an elec- 
tric mirror of ionized gas, or conducting 
gas, say fifty or sixty miles up in our 
atmosphere, the under surface of which 
was so definite as to reflect the waves 
without diffusing or mixing them up, and 
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HE BELIEVES THAT THE "CONDUCTING LAYER" THEORY IS 

No one can question Dr. Elihu Thomson's standing as an authority on electrical 
phenomena. In addition to degrees from several universities, membership in many 
learned societies and decorations from foreign governments, he holds the Rumford, 
Frits and Edison medals in science. He is the head of the Thomson Laboratories 
of the General Electric Company. 



so send them around the earth by suc- 
cessive reflections from above. 

I think that anyone who reflects for a 
moment on the requirements in such a 
case must predict that such an assump- 
tion is not only unnecessary, but that it 
strains the imagination too far, and 
plainly will not work. In order to work, 
it would have to be something like a 
metal surface, confined to a certain 
smooth regularity and of such a nature 
that the wave fronts could not penetrate 
it to any considerable depth without being 
turned back. It must be without swellings 
or wavy contour, and it must reflect the 
waves in such a way as not to interfere 
with those that are more directly trans- 
mitted, and so keep the waves in phase. 
It would have to be, as it were, Nature's 
gigantic whispering gallery for electric 



waves. The assumption itself (if it could 
be shown to be probably true, with the re- 
quired limitations) might have justified 
the extended and complicated mathemati- 
cal treatment it has received at the hands 
of some able men. But an assumption, if 
not needed or not true, is not helped by 
such treatment. The mathematics may 
be valid enough, but they do not make the 
assumption itself valid. Reasoning on 
false premises, whether mathematically 
or otherwise, does not make the conclu- 
sions valid. 

According to what has for many 
years been known as the "gliding wave" 
theory, there never was and never 
could have been any doubt of the 
waves used by Marconi (the half-Hert- 
zian) following the rotundity of the 
earth's surface. 



Digitized by 



POPULAR RADIO 



235 



Experience shows that transmission 
over the sea is far better than over the 
land. Direction finding discloses that the 
direction of transmission favors the sea. 

Experience shows that when the land 
surface between two stations has been 
wetted by rains, great improvement in 
the transmission follows, to be again lost 
when the land surface is once more dried 
by evaporation. A good ground for the 
transmitting system or an ample con- 
denser counterpoise is shown to favor 
greatly the launching of the waves. That 
the waves above the earth's surface tend 
to follow closely that surface, or may 
even be said to cling thereto, accords 
with the results obtained from aerial an- 
tennae, ground antennae and loops or coils 
used as antennae. 



There never has been any occasion for 
the existence of the assumption of an 
upper conducting layer of such a nature 
as to reflect the waves without confusing 
them or diffusing them, and it is regretta- 
ble that such an assumption, having once 
received the sanction of great names, 
thereby continues to have a support and 
recognition which should never have been 
given and was never needed. 

The views presented by me in 1913* 
have been more and more confirmed by 
practice in the years since elapsed. They 
represented the views of the group, by 
whom the assumption of an upper re- 
flecting layer was recognized from the 
start as a fallacy. 

*See "Wireless Transmission of Energy," published in 
the Report of the Smithsonian Institution for the year 
191$, pages 2+3 to £60, inclusive. 



Kadel ft Herbert 



ONE OF THE EARLIEST BELIEVERS IN THE HEAVISIDE THEORY 
An apostle of the Heaviside theory, Dr. J. A. Fleming, F.R.S., a scientist and 
physicist of the highest type who has contributed many valuable books on scientific 
subjects and has made exhaustive researches in radio and the characteristics of 
dielectrics. He is the inventor of the Fleming valve, the first vacuum tube used 

in radio. 
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4,000,000 BASEBALL FANS HEARD HIS VOICE 
When Grantland Rice, the popular sport editor of the "New York Tribune," broad- 
cast from the New York Polo Grounds via WJZ his play-by-play report of the 
world-series baseball games, his audience was scattered over half a continent. Grand 
opera, symphony concerts, lectures and speeches have been similarly transmitted by 
wire to broadcast stations. The immediate problem before the broadcasting stations 
today is to obtain the wire service. 

WHO WILL PAY FOR 

BROADCASTING? 

A Frank and Searching Outline of Radio's Most Pressing 
Problem and the Possible Ways of Solving It 

By WALDEMAR KAEMPFFERT 



The Broadcasting Crisis in a Nutshell: 
Upon the nature of the broadcast programs 
the public interest in radio — and consequently 
the immediate future of the radio industry — 
is hanging. 

When radio first seized upon the public 
fancy, interest was centered on the radio ap- 
paratus itself — the mechanical medium by 
whidi the broadcast programs were received. 
The novelty of the instrument must inevitably, 
pass. The public's interest is properly becom- 
ing centered on the programs themselves. 

Radio is unquestionably destined to play a 
vital part in the affairs of men, perhaps a more 
vital part than has ever been played by a single 
invention or discovery. It is vastly more than 



a mere instrument for receiving jazz, bed-time 
stories and similar light entertainment. It has 
already demonstrated its significance as a great 
educational and cultural force. The foremost 
educators and publicists of the country are 
beginning* to realize its possibilities. Radio is 
beginning to take its place as an instrument for 
rendering a world-wide public service of in- 
estimable value. 

The day when eminent musicians, lecturers 
and others can be induced to visit remote 
broadcasting stations and entertain free of 
charge is passing. 

To meet this situation Popular Radio has 
proposed a nation-wide broadcasting project 
that offers a practical solution that can be put 
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into immediate effect. It aims to raise the 
broadcast programs to the highest possible 
level, to the end that they may be coordinated 
and made to serve a great public service. 
Briefly, the plan provides: 

1. For the installation of permanent wiring 
to the more important auditoriums where 
musical programs, lectures by eminent scientists 
and publicists, and other important features 
are given. 

2. For the transmission by wire, to a small 
but highly select group of powerful and ade- 
quately equipped radio stations, such programs 
as may be selected for broadcasting. 

3. For the coordination of these important 
features as elements of an organized program, 
developed on a nation-wide scale, under the 
direction of properly constituted authorities 
that may include the country's foremost edu- 
cators, scientists and patrons of the fine arts. 

In other words, the plan provides for reach- 
ing out and tapping those auditoriums, lecture- 
rooms, opera houses, concert halls, athletic 



fields — possibly even the halls of Congress — 
to the end that the world's greatest music 
and the world's greatest scientists and publicists 
may be figuratively brought into the home of 
every radio fan — and eventually into every 
school and college. 

That the project is eminently practical from 
a technical standpoint has been repeatedly 
demonstrated, notably by the broadcasting of 
the Philharmonic Orchestra concerts from the 
City College Stadium in New York last sum- 
mer — an enterprise initiated by this magazine. 

The project has been outlined to some of 
the leading educators, scientists and patrons 
of the fine arts in the country, who are not 
merely giving it their endorsement but in many 
cases are giving it their active cooperation. 

To carry this project (or any similar 
project) into effect requires wires. Without 
wires the programs cannot be conveyed to the 
broadcasting stations. 

The immediate problem is: How may the 
necessary wires be obtained? — Editor 



DR. FOSTER of Newark felt con- 
strained to open a broadcast sermon 
with the words: "I cannot address you 
as citizens of Newark because my voice 
is being heard beyond the limits of the 
city. I cannot address you as fellow 
Americans because my voice is being 
heard perhaps in Cuba, in Canada, and in 
Central America. I cannot address you 
as brethren of my faith, because only 
a very insignificant part of the great 
number who are listening to me are of 
my own faith. And, therefore, I must 
address you as fellow human beings." 
Here we catch a glimpse of the social 



destiny that radio will fulfil. The United 
States shrinks into a pocket handker- 
chief, the world into a little ball that 
can be held in the hand. We boast of 
the magnificent distances that make these 
United States what they are ; yet, because 
they are magnificent, these distances 
estrange us. To most of us Oakland, 
Seattle, St. Louis are mere places on the 
map. An idea holds us together — the 
idea that we of St. Louis, Chicago, and 
New York are all citizens of the same 
commonwealth. Radio will achieve the 
task of giving a reality to this idea. 
Henceforth the actual voices of Presi- 




Broadcasting as an Educational Force 

To the Editor of Popular Radio: 

"I fully appreciate the very great educational 
possibilities of broadcasting, and let me also say 
that I am in every way sympathetic with the 
movement which will bring to the great masses 
of the people the opportunity to hear by broad- 
casting the exceptional concerts which are given 
by such organisations as the Philharmonic, as 
well as to hear our great singers and lecturers" 




President, the New York Philharmonic Society 
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dents and Governors will be heard by the 
people. No longer will we be content 
with the cold, impersonal type by which 
official proclamations and messages now 
reach us. The President of the United 
States will be a real personality — some- 
thing more than an abstraction. He will 
literally enter every home when the occa- 
sion justifies his addressing the people 
of the United States in person. Solemn 
as was Woodrow Wilson's declaration of 
war on the memorable day when he called 
upon Congress to break with Germany, a 
thousand times more solemn would have 
been the accents of his living voice than 
were the scareheads by which his declara- 
tion was announced by the newspapers. 

The phonograph has brought the inter- 
pretations of great musicians into the 
homes of lonely farmers and ranchmen. 
But radio will carry to the great open 
spaces the plays, the lectures, the operas 
that make city life what it is. It will 
link Fifth Avenue millionaires with 
Wyoming cow-punchers, sailors on lonely 
seas with Massachusetts mechanics. The 
lumberman of the north woods, the sugar- 
planter of the south, the California fruit 
grower and the Virginia tobacco planter 
will become next door neighbors of the 
ether. Radio is destined to transform the 
United States/ the whole continent, into a 
huge auditorium. 

QBut before anything remotely re- 
sembling this radio millennium can come 
to pass, broadcasting must be organised 
as a business. 

Present-day broadcasting is an as- 
tounding anomaly. Probably the manu- 
facturers of radio sets who first timidly 
began to entertain the multitude and who 
were amazed at the overwhelming, enthu- 
siastic response of that same multitude 
never realized that, like nobility, broad- 
casting imposes obligations. 

THE MOST SIGNIFICANT STATION 
IN AMERICA? 
Despite the fact that W BAY has met with 
unexpected technical difficulties and is still in- 
operative pending "experimental work," it may 
yet prove to be the storm center — or the solu- 
tion — of the whole broadcasting problem. 
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Like the lawyers when they cross- 
examine an expert, let us ask a hypotheti- 
cal question or two. 

Assuming that within the range of 
WPQ, the manufacturer who pays the 
expense of maintaining the station has 
sold all the sets that the territory will 
absorb, will he continue to pay from 
$2,000 to $10,000 a month to instruct and 
amuse his one-time customers, as well as 
the customers of his competitors ? 

Or, will he pocket his profits and stop 
broadcasting then and there? 

We have but to ask these questions to 
expose the inmost nature of the broad- 
casting station's true function. Broad- 
casting is essentially a public utility. 

The department stores and newspapers 
may have the right to close their sta- 
tions, but the manufacturer of radio sets 
who has taken it upon himself to radiate 
music and lectures into space, primarily 
in the interest of those who have pur- 
chased his apparatus — dare he stop ? Will 



he be permitted to stop ? Is not his repu- 
tation for honest dealing at stake ? 

Clearly, there is a radio burden as well 
as a W hite Man's burden. 

The time is rapidly approaching when 
the novelty of singing for nothing into a 
transmitter will wear off, when artists, 
actors, and professional lecturers will ask : 
"What is there in it for me?" 

Professional entertainers do not live by 
publicity alone. Broadcasting is bound to 
become more and more expensive as the 
public demand for better and better pro- 
grams becomes more and more insistent. 
The electric light company that supplies 
current, the city street railway system 
that provides cheap transportation, the 
water company upon which thousands are 
dependent, the public utility company that 
renders any service whatever cannot af- 
ford to ignore the rights of those that it 
undertakes to serve. And broadcasting 
is already a public utility. Some way 
must be found of making it profitable. 




egg 



■ ■ 



RADIO SERVICE TO MOVING TRAINS 
As long ago as 191 5 the Lackawanna Railroad experimented successfully with radio 
communication between its headquarters and its trains en route. Last August the 
concerts of the New York Philharmonic Orchestra were heard on Lackawanna trains 

in Pennsylvania. 
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Someone has cried: "Let the Govern- 
ment levy a tax on radio receivers and 
contribute the proceeds to the support 
of broadcasting stations." 

In Europe, familiar as it is with operas 
and theaters supported by the state and 
the city, it is conceivable that money 
might thus be raised. But a radio sub- 
sidy in America — never. We haven't 
even a national theater or a national 
opera. 

Radio blazed into being, so far as the 
general public is concerned, simply be- 
cause the broadcasting station flashed 
song and speech into space. Broad- 
casting stations must be maintained, and 
expensively maintained, if this marvelous 
interest is not to languish and die over- 
night. And that it will be maintained 
there can be no doubt. To keep the pub- 
lic interest alive some means must be 
devised of collecting revenue from the 
public. But how ? 

The Radio Apparatus Section of the 
Associated Manufacturers of Electrical 
Supplies, comprising at present about 
twenty of the more enlightened and pro- 
gressive makers of radio apparatus, has 
expressed its willingness to share the 
financial burden imposed by broadcasting. 
The business of broadcasting is to be- 
come co-operative, and the self-imposed 
taxes will, of course, be passed on to the 
public after the manner of all taxes. 
Upon the apparatus of the contributing 
manufacturers the insignia of the Asso- 
ciation is to be placed — a symbol signify- 
ing that they have recognized their 
obligation and have met it by the pay- 
ment of a fair levy. No doubt a few 
"get-rich-quick" manufacturers will re- 
fuse to pay the slight, just tribute 
demanded, but the conspicuous absence 
of the Association's insignia from their 
sets will proclaim these Wallingfords of 
the industry for what they are. Whether 
or not the public will be moved by its 
sense of fair play to refrain from buying 
instruments that are not thus identified by 
the Association's seal, remains to be 
seen. 



If co-operative broadcasting is thus 
undertaken by most of the manufacturers, 
one station will take the place of many 
stations. The interference that now 
marks attempts to receive on wavelengths 
that differ from one another by only a 
few meters will disappear. Moreover, 
not one company but many companies 
will dictate the character of programs, 
and broadcasting will more accurately 
reflect the public taste. 

One unique plan is that devised by the 
American Telegraph and Telephone 
Company as the result of an "insistent 
demand" for broadcasting facilities. The 
company's manufacturing subsidiary re- 
ceived numerous orders for private broad- 
casting instruments, which, had they been 
made and sold, would have increased the 
difficulty now experienced in avoiding 
interference. Moreover, there were many 
small firms that could not afford to in- 
stall their own transmitting stations and 
that wanted to make the most of radio's 
possibilities. Broadcast for hire was the 
solution. So, the American Telegraph 
and Telephone Company has built an ex- 
perimental station (WBAY, located in 
New York City), which may be rented 
for a definite time at a fixed price by any- 
one who has a message to convey or a 
song to sing. 

Assume that you are a manufacturer 
of pianos. You wish to impress a vast 
radio audience with the tone quality of 
your instrument. You hire the station 
for an hour a day, three days in the week, 
for two months. The announcer intro- 
duces himself and his subject, "Signor 
Pablo Portadino, the well-known baritone 
of the Metropolitan Opera House, will 
sing the Prologue from / Pagliacci, ac- 
companied by Giuseppe Martucci on the 
Benson concert-grand piano." Giuseppe 
strikes the opening chords and Portadino 
proceeds to explain in rich Italian tones 
that the players on the stage are only 
human. The tone quality of the piano 
must make some impression. 

Or, you are a manufacturer of vacuum 
cleaners and you wish to instill in your 
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Photo by Pott-Dispatch, St. Louis 

A PILLAR ON WHICH THE RADIO INDUSTRY RESTS 
Such broadcasting statiotis as this one (KSD in St. Louis) keep alive the public's 
interest in radio. It may soon become part of a great radio net for relaying the 
world's best music and the voices of the ivorld's foremost scientists, educators and 
publicists into every home and school, as part of a nationwide educational program* 



unnumbered audience a holy fear of dust. 
You describe alarmingly what work a 
broom does in casting up disease germs. 
Then you contrast these unhygienic, 
preposterous proceedings with the modern 
sanitary method of vacuum-cleaning. 
"To anyone who brings us orders for 
five Supreme vacuum cleaners/' your 
hired tempter concludes, 'the Supreme 
Vacuum Cleaner Company will give a 
crystal-detector radio set." 



Or, you are running for Mayor of New 
York and you are opposed by too many 
influential 'newspapers. To reach the 
voters you plead with them for half an 
hour each night over a period of two 
weeks preceding election. 

The plan has possibilities. To be sure, 
the advertiser, the political candidate, the 
social reformer, the religious fanatic will 
be the first to avail himself of the golden 
radio opportunity presented. How will 
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the public respond? It is impossible to 
foretell. If the lecture is dull, if the 
musical bait offered by the piano manu- 
facturer is not appetizing enough to be 
swallowed, it is assumed that the radio 
audience will voice its disapproval by let- 
ter to the firm or orator responsible for a 
dull radio time. 

In the evening, the station will broad- 
cast sheer entertainment — music, talks on 
interesting subjects, stories. The morn- 
ing and other hours of the day will be 
reserved for the advertiser and the 
propagandist. No matter what price he 
may be willing to pay he must not tres- 
pass on the evening, unless he is ingenious 
enough to devise a feature that will har- 
monize with a concert program. When 
the government finally allocates wave- 
lengths the station will modify this policy. 
Instead of limiting the advertiser and the 
man with an axe to grind to a specific 
time of day, the station will assign him 
to a wavelength on which he may ex- 
pound to his heart's content at any hour 
that happens to be available. 

The government has already indicated 
that it will not permit a wholesale abuse 
of radio by the advertiser. 

On the other hand, advertising on 
some wavelengths will be permitted. If 
advertising proves to be the American 
Telegraph and Telephone Company's 
chief source of revenue, it will have to 
be of a new, almost hypnotic variety. It 
must hold the interest as if it were a play 
or a comic opera. Lecturers must be 
found as winning and convincing as the 
serpent in the garden of Eden. If the 
hired stentor contents himself with: 
"Ladies and Gentlemen, the Morpheus 
mattress, which is made by the well- 
known Rosenberg Company of Kalama- 
zoo, has the softness of a downy cloud 
and the durability of battleship armor," 
his audience will yawn and glide to a 
wavelength on which Al Jolson is singing 
"April Showers," or a popular jazz or- 
chestra is playing the latest fox trot. 

But the American Telegraph and 
Telephone Company is not concerned 



with these aspects of radio propaganda. 
Its sole business is to operate a station 
for hire; it leaves possible patrons to 
their own devices. It will certainly be 
cheaper for newspapers and department 
stores to hire such a public service station 
by the hour than to conduct stations of 
their own. From these sources alone 
revenue enough may be earned to pay 
all broadcasting costs. 

But what of opera, what of artistic 
song recitals, what of lectures by dis- 
tinguished university professors — lectures 
purely educational in character? 

The company will do much to use radio 
for this purpose at first during the eve- 
ning hours and later on special wave- 
lengths. Perhaps a Carnegie, ashamed to 
die rich, will hire the WBAY station 
and pay theatrical managers for the 
privilege of brightening thousands of 
homes. It is music and lectures, sent 
through space, without thought of any 
direct personal advantage to the broad- 
caster, that have made radio what it has 
become. If the American Telegraph and 
Telephone Company has actually con- 
ceived the most practical plan of placing 
radio broadcasting on a sound business 
footing, possibly municipalities may pay 
the royalty that will unquestionably be 
demanded by the producers of operas and 
plays. And why not? Every self- 
respecting community now taxes itself 
for parks and the bands that play in 
them. 

If the American Telegraph and Tele- 
phone Company's experiment proves suc- 
cessful we shall undoubtedly witness the 
establishment of broadcasting stations 
that can be hired by the hour, day or 
week, all over the country — stations inter- 
connected by special wires so that the 
radio address delivered in New York 
may be simultaneously broadcasted from 
Maine to California. Other engaging 
possibilities suggest themselves. A public 
utility broadcasting service, such as this, 
nation-wide in its scope, may well claim 
from the Government the right to radiate 
on a dozen different wavelengths, so that 
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concerts may reach us on one, the news 
of the day on another, educational dis- 
courses on a third, artful propaganda on 
a fourth. 

Certainly one broadcasting station, 
subject only to such control as the Gov- 
ernment may impose, is more likely to 
serve the public better than a number of 
stations in the same community. Indeed, 
as time passes and radio develops, a few 
broadcasting stations, erected at strategic 
points, will probably take the place of 
hundreds that are bound to be established 
within the next year or two. There will 
be less interference, and the tuning will 
be sharper and more selective. 

Broadcasting stations are now far too 
eclectic. They give us weather reports, 
stock market quotations, orchestral 
music, bedtime stories for children, lec- 
tures, and Arlington time. The Govern- 
ment regulations, being what they are, 
we must accept what reaches us on the 
prescribed wavelength whether we like it 
or not. There is little opportunity of 
"tuning in" to receive what another sta- 
tion has to offer, if the closing prices on 

WHO PAYS FOR SUCH STATIONS, 
AND WHY? 
Properly enough , Boston's foremost broadcast- 
inq station, WGl, is located within the grounds 
of Tufts College. Who will eventually pay for 
maintaining broadcast programs? 



the stock exchange do not interest us, 
simply because near-by stations all trans- 
mit on the same wavelength and must so 
time their programs that there will be no 
interference. Mr. Hoover's commission 
has allocated wavelengths, and if its 
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WILL RADIO PUT THE SMALL 
CHURCH INTO THE DISCARD? 
This particular community service in Pennsyl- 
vania was broadcast from KDKA. Services in 
the country's foremost churches may be simi- 
larly broadcast — with the aid of wires to the 
radio stations, 

recommendations become Governmental 
regulations, radio entertainment and in- 
struction will reduce itself to a matter 
of wavelengths rather than of stations. 
In other words, sporting news, symphonic 
music, song and instrumental recitals, 
dance music, stories, and lectures will 
each be radiated on its own wavelength. 

Hence, the receiving set of the future 
may possibly be provided with tuning 
dials bearing such legends as "Jazz," 
"Opera," "News," "Market Reports," 
"Musical Comedy," and "Symphony 
Orchestra." We shall turn the dials of 
our sets to the proper legend and listen 
to that which happens to interest us most 
at the moment. 

Whatever may be thought of the prac- 
ticability of the significant experiment 
of the American Telegraph and Tele- 
phone Company, the ultimate possible 
linking of our wire-telephone system with 
a score of broadcasting stations that can 
be hired, as one hires a taxicab, reveals 
the true relation of radio to the wire sys- 
tem of communication, although the com- 
pany intends to connect stations by 
special wires. Only a fantastically op- 
timistic radio enthusiast cherishes the 
illusion that radio will completely sup- 
plant wires — that all the miles of wire, 
all the complex, ingenious switchboards 
in central stations, all the expensive con- 
duits that encase cables will be scrapped. 
The truth is that radio will prove to be a 
valuable extension of the network of 
wires that enmeshes the country and the 
continent. In the future drama, music, 
entertainment will be picked up wherever 
it is available at its best and carried by 
wire directly to the broadcasting station. 

"We shall have the pleasure of listen- 
ing to Madame Rubin, late of the War- 
saw Opera, in a rendition of the Mad 
Scene from La Gioconda," announces the 




Westlnghouse 

voice at the broadcasting station. In 
these paleozoic days of radio, Madame 
has obligingly motored, trolleyed, or 
otherwise transported herself to the 
broadcasting station, there to plant her- 
self in front of the transmitter and give 
her full-throated best. In the near future, 
Madame will exercise her prima donna's 
right of displaying her temperament and 
of singing, when, where and how she 
pleases. Instead of transporting her 
heaving bosom to the broadcasting sta- 
tion, she will sit at home, sing into a 
transmitter, and her voice will be carried 
by wire to the broadcasting transmitter 
by which it will be prodigally radiated 
into space. At present, the sheer novelty 
of singing from a broadcasting station, 
of momentarily converting herself into a 
vocal sun that shines into thousands of 
homes is enough to induce her to present 
herself in person at the station. If 
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VYCtungDous* 

Madame only knew that even now she 
might sing to millions in her boudoir, 
clad in a comfortable kimono! 

"Listeners-in" there will always be in 
the great cities, but it is in enlivening the 
dull small town and the lonely farm- 
house, in robbing the great open spaces 
of their loneliness and monotony, that 
radio will probably play its most im- 
portant part. Hence, we may find broad- 
casting stations serving both the country 
and the city by radio and telephone. 

The use of city telephone wires to bring 
to apartment-house dwellers the strains 
sung into the transmitter of a distant 
broad-casting station suggests an exten- 
sion by the carrier-wave system of what 
may be called "narrow-casting." The 
system has been so frequently discussed, 
particularly in the pages of this magazine, 
that the principle upon which its opera- 
tion is based need not be elaborated here. 
It is enough to recall that high-frequency 
currents can be transmitted over telephone 



or power line without interfering with 
one another or with the currents for con- 
ducting which the lines are built. There 
would be no difficulty about collecting 
revenue. The telephone company would 
rent an extra telephone receiver, even a 
loud-speaker, to each subscriber. "Plug 
in" and you hear the music transmitted 
from the central station. 

Similarly, the electric light companies 
could narrowcast over their own lines. 
They have but to install the necessary 
high-frequency transmitting apparatus 
and to supply proper receiving instru- 
ments. 

When telephone or power lines are thus 
used for wire narrowcasting there will be 
none of the interference that now marks 
radio broadcasting. Gone will be the 
dots and dashes of the telegraphic spark- 
set, and gone the grinding of static. 
Gone, too, will be the possibility of get- 
ting something for nothing by "listening 
in" with a home-made receiver. 
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PRACTICAL— BUT INCONVENIENT 
// this motorist really wants to receive broadcast programs, this installation may be 
commended on grounds of efficiency. But it is a bit spectacular for the average fan. 

Radio on Your Motor Car 

Eight Ideas for Installing a Receiving Set 
That Will Really Work 

By FREDERICK SIEMENS 



TO install a radio receiving set on 
your automobile is a thoroughly prac- 
tical undertaking — provided, of course, 
that you observe the approved scientific 
methods of installation and disregard the 
fantastic conceptions of inexperienced 
novices or publicity seekers, who rig up 
"stunt" sets that are designed rather to 
attract attention than to receive radio 
signals. There are few outdoor uses of 
radio that have excited more popular in- 
terest than its application to the pleasure 



car; yet the number of fake installations 
that do not work has tended to discredit 
such attempts on the part of the amateur. 

There is no reason, however, why such 
installations should not be widely popu- 
lar ; indeed, the rapidly growing number 
of them would indicate that they are 
opening up new possibilities for enjoy- 
ment, particularly during the fall and 
spring months when the weather condi- 
tions are propitious for outdoor sports 
and when the static is not a serious 
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factor In some cases the success of such 
radio-equipped motor cars has been so 
marked that sets supplemented by loud- 
speakers have blocked the traffic and 
called for police interference. 

The most important point to be con- 
sidered in such an installation is the type 
of energy collector or antenna which is 
to be used. 

First of all there is the vertical loop 
antenna. This type of antenna gives 
good results ; but to attain the maximum 
efficiency it must be pointed directly at 
the transmitting station, and this is not 
always possible on account of the un- 
gainliness of the apparatus. Who, for 
example, would care to have a loop such 
as is shown at the head of this article, 
permanently installed on his car? 

Of course, a miniature vertical loop 
can be installed somewhere out of the 
way on the car, as is shown in one of the 
other pictures, but even in such a case 
the whole car must be pointed at the 
transmitting station in order to get loud- 
est results. 



One interesting application of the loop 
type of antenna to automobile uses is 
that used by E. B. Myers in the set he 
designed for Miss Corinne Griffith, the 
film actress. This apparatus is in effect 
a portable radio set with radio frequency 
amplifiers and a vertical loop antenna 
fashioned into the cover of the valise- 
like carrier. When the set is in use the 
lid is opened and the whole set is turned 
until the received signals are heard most 
clearly. This set can be placed on the 
seat of any motor car, as it takes up 
scarcely any more room than a person, 
even with its equipment of batteries. 
With such an outfit it is reported that 
broadcasting programs can be heard a 
distance of fifty miles or more. Six 
tubes are used for this purpose, including 
three stages of radio and two stages of 
audio frequency amplification, and a 
detector. 

Another form of loop antenna which 
can be used successfully is known as the 
"horizontal loop." This type of antenna 
is particularly adaptable to installation 
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THE ARMSTRONG SUPER-REGENERATIVE SET ON AN AUTOMOBILE 
The vertical loop, located at the rear of the car, in combination with a loudspeaker, 
creates such a volume of sound that the owner was warned by a traffic policeman in 
New York against collecting a crowd that obstructed traffic. 
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A PORTABLE SET DE LUXE 
The loop antenna, the property of Miss Corinne Griffith, the film star, is coiled in 
the leather ease of the portable receiving set, which may be carried about arid used 
with no more inconvenience than a traveling bag. 




International 

THIS ANTENNA IS DRAPED OVER THE TOP OF THE CAR 
A Chicago physician, Dr. David Cottrcll, uses the radiator cap as one support of his 
antenna and the rear tire rack for the otlver. 
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A HORIZONTAL LOOP ANTENNA ON THE ROOF OF A LIMOUSINE 
This installation may be made a permanent fixture on the car, and has the advantage 
of being out of the way. This set, owned by a Cincinnati fan, cost $50. 




Pacific and Atlantic 

CUMBERSOME— BUT ESSENTIALLY PRACTICAL 
Here is a real antenna, easily dismantled, that A. H. Grebe, of New York, uses both 
for receiving and transmitting. 
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on the top of a closed car, such as shown 
in the illustration on page 249 ; note that 
the wires run in a horizontal plane, in- 
stead of vertically. This fixed arrange- 
ment makes the horizontal form of loop 
non-directional, or in other words, the 
antenna receives equally well from any 
direction. One obvious advantage of this 
feature is that it does not necessitate 
turning either the car or the loop for the 
best results. In order to get loud signals, 
the same type of receiver with radio fre- 
quency amplifiers is necessary as is re- 
quired with the vertical loop. The hori- 
zontal type of antenna might be stitched 
into the cloth top of the car ; in that case 
it would be invisible and out of the way. 

A third type of antenna which seems 
to be the most popular of all with which 
amateurs experiment is the small flat-top 
antenna supported on short masts fore 
and aft. Such an outfit is illustrated in 
the illustration on page 249. This antenna 
functions in the same manner as the reg- 
ular outdoor antenna generally used by 
amateurs, although on account of its 
abbreviated size it does not pick up as 
much energy as its larger cousin. With 



this antenna system it is necessary to use 
a ground ; the latter is usually made by 
attaching the wires to the metal chassis 
of the car. Some of the large busses oper- 
ated by a transit company in Oakland, 
California, have had this type of antenna 
installed; on account of the long bodies 
of the busses, it was necessary to use only 
a two-step amplifier set in order to pro- 
duce good signals. In a short time all 
of the eighty-five busses of this service 
will be equipped with radio for the enter- 
tainment of the passengers. 

A radio equipped motor car that is so 
elaborate and complete as to come out- 
side of the classification of pleasure car 
has recently been built by the Chester 
County Radio Club in Pennsylvania. 
They purchased a five-ton truck and built 
upon it a special body in the shape of a 
regular radio shack, with all the equip- 
ment, both for sending and receiving, of 
a real radio station. Underneath the 
floor of the shack is fastened a large zinc 
plate which is used instead of a ground. 
The plate forms an effective counter- 
poise. This portable radio station (for 
it is really that rather than a touring car) 
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A GOOD HOOK-UP FOR AN AUTOMOBILE SET 
This circuit uses three stages of radio frequency amplifica- 
tion and tzvo stages of audio frequency amplification; it 
will produce extremely loud signals on a loop and loud- 
speaker. This circuit is peculiarly suitable for loud 
reception on an auto. 

for the sets was furnished by the power 
plant of the car. 

A fifth installation which is, in effect, 
a cross between the last two types of 
antennae mentioned, is that employed by 
M. Phanto. With the use of multi-stage 
amplification this set can reproduce the 
broadcasting programs by means of a 
loudspeaker with such strength that the 
signals are audible more than a block 
away from the car. Even racing cars 
have been equipped with receiving sets 
to enable the driver to obtain informa- 
tion or instruction while on his dash 
around the track. 

There is no doubt that radio on moving 
vehicles will be further developed to the 
point where it will not only be a novelty, 
but a convenience to the public, as well 
as a means of direct communication com- 
mercially from a company's office to its 
delivery wagons or trucks. Already 
radio installations are not unknown on 
government vehicles; the Army, the fire 
departments, the forestry service and the 
police departments are at the present time 
using radio successfully on their trucks 
and airplanes. In England the fire 



has a government license, and 301 has 
been assigned as its official call number. 
The transmitting equipment consists of a 
10-watt radiophone, the receiving set 
being of the two-step regenerative type. 
The receiving set of this remarkable ma- 
chine has copied signals as far away as 
Indiana, Maine and Georgia. 

A Chicago physician has installed a 
radio receiving set on his car, however, 
and adopted the same type of antenna. 
But his antenna is not fastened on masts, 
running over the top of his coupe instead 
on special insulating brackets, with the 
ends fastened on the radiator cap and the 
tire rack respectively. (See illustration 
on page 248.) The ground is made on 
the frame of the car. 

One of the first men to do really con- 
structive work in the installation of radio 
sets on pleasure cars is Al Grebe of 
Richmond Hill, Long Island. He in- 
stalled a remarkably efficient antenna of 
this type, and then proceeded to include 
on board a transmitting set as well as a 
receiving set. Both the transmitting and 
the receiving experiments were very sat- 
isfactory. All of the electrical energy 
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Ewlng Galloway 

A BIG RECEIVER ON A LITTLE RUNABOUT 
TAw /aw, 7?. £. Leppert, Jr., of Harrison, New York, has shown ingenuity not only 
in installing a practical set on his car, but also in camouflaging his Ford! 



departments of some of the cities have 
been carrying on experiments to deter- 
mine the value and usefulness of radio 
communication. Radio telephone trans- 
mitters and receivers have been installed 
on the trucks of a number of its fire bri- 
gades, and have proved effective in keep- 
ing the home station and the trucks in 
touch with each other in a way that has 
been impossible heretofore. The antenna 
system employed on the cars consists of a 
wire strung from a pole at the rear oi the 
truck to any support that happens to be 
in the vicinity. Grounding of the appa- 
ratus is accomplished by means of throw- 
ing out two large wire-mesh mats which 
are attached to the set by means of insu- 
lated wires. Of course this system can 
be used only when the truck is motion- 
less, but the increased length of the an- 
tenna adds so greatly to the range of 
the set that this disadvantage is said to 
be more than offset. The use of radio 
on commercial trucks is anticipated by a 



large baking company in Philadelphia, 
which has installed sets on its delivery 
trucks; among the purposes one is to. 
direct the out-of-town delivery service. 

The police are also using radio motor 
vans to deal with emergencies that arise 
in the handling of crowds during public 
demonstrations. 

The motorized radio played quite a 
part in successfully dealing with the 
massed crowds during the last May Day 
demonstrations in Paris. Two large vans 
equipped with powerful transmitting and 
sensitive receiving sets were employed 
for this purpose; one was stationed at 
Chois Le Rois and the other in the yard 
of the prefecture, kept there for an emer- 
gency call. Both of these vans were in 
constant communication with each other ; 
and a plane, also equipped w r ith radio, 
reported any gathering of large crowds 
to the vans, who in turn issued instruc- 
tions to the police of that district. The 
radio in this instance was a powerful 
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instrument in the hands of the law, as it 
kept all districts under supervision of the 
prefecture in a way that would not have 
been considered possible a few years ago. 
The type of antenna used was a vertical 
two-wire affair, supported on a collapsi- 
ble pole raised through the roof of the 
van. 

Another novel use for radio on a tour- 
ing car was developed in San Francisco 
a short time ago by the American Bible 
Society in "selling Bibles by radio." An 
auto which was equipped with a radio 
receiving set carried the voice of A. Wes- 
ley Mell, secretary of the Pacific agency, 
to the crowds that gathered around the 
car on its passage through the streets. 

There is no doubt of the success of 
motorized radio. The uses to which this 
form can be put are increasing in number 
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daily. On pleasure cars, however, the 
most convenient and probably the most 
efficient type of installation consists of 
a horizontal loop antenna stitched into 
the top of the car, with a receiver that 
uses radio frequency amplification and 
audio frequency amplification combined. 
Either the new Armstrong circuit or the 
circuit shown in Figure 1 would be suit- 
able. The lighting batteries of the car 
may be used for heating the filaments; 
the only other batteries required are the 
"B" batteries. The set can be installed 
under the dash in front of the seat next 
to the driver, where it will be out of the 
way but accessible for adjustment. Such 
a set would hardly be noticeable in the 
car; yet its efficiency would enable very 
loud signals to be received by the use of 
the loudspeaker. 



Radio Opens a New Era 

To the Editor of Popular Radio: 

"It is very gratifying to see someone taking 
the initiative in a broad-spirited public move- 
ment to enlarge the present scope of radio 
broadcasting. Certainly at -the present stage 
of radio development there is a decided lack 
of public spirit manifested by those who should 
be the very ones to take the lead in this matter. 

"The possibilities of radio broadcasting, long 
predicted, are now realised by all who are in 
any way associated with the engineering side 
of this new art; all that remains is the applica- 
tion, so that the present generation may enjoy 
the truly remarkable advantages heretofore re- 
tained by the few, but now to be had by the 
great mass of our population. 

"All true lovers of music, all those who desire 
to extend educational opportunities to the 
many, government officials who are interested 
in helping to enrich the lives of many millions — 
one and all, I believe, owe it not only to them- 
selves but to humanity in general to see that 
the best in art, education, literature and music 
is put at the disposal of all those who make 
up the major part of our nation. 

"As one who has long had in view the appli- 
cation of the radio art to the definite field of 
music, education, art and literature, I am 
frankly glad to see you enter the lists on 
behalf of the public." 
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THE AMATEUR WHO DID IT 

This is IV. K. Thomas. At his right is the transmitter, with the receiver at his left. 
An ordinary desk telephone microphone is used to talk into, and it is attached to the 
transmitter, ivhilc the telephones on the operator's head are attached to the receiver. 
The large szvitch near the operators hand is used to change from sending to receiving. 
The completeness of this station typifies the advance] of the amateur in radio. 

6,000 Miles on 20 Watts 

The Remarkable Radio Apparatus Operated 
by 8LF that Has Made Possible Some of .His 
Notable Achievements 

Bv RICHARD LORD 



ON the night of November 6, 1921, 
radio operator Farmer, on board 
the steamship West Prospect, 2,750 miles 
west of San Francisco, picked up con- 
tinuous wave signals from a radio ama- 
teur who signed off "8LF." Investiga- 
tion revealed the amazing fact that in real 
life 8LF is W. K. Thomas, who lives in 
Pittsburgh — 6,000 miles distant from the 
remote spot in the Pacific where his 
signals were recorded on that notable 
evening. 

This achievement is made hardly less 
remarkable by the knowledge that Mr. 
Thomas employed a telegraph-telephone 
transmitter of only 20-watts power. For 



the benefit of the lay reader, it may be 
explained that 20 watts represents only 
about 40 per cent, of the electric power 
required to operate the ordinary incan- 
descent lamp. 

Despite its modest power, however, the 
Thomas set has proved of remarkable 
efficiency in long distance transmission. 
On the night of April 19, 1921, it car- 
ried on communication with the Catalina 
Islands, California, a distance of about 
3,000 miles. Nightly communication has 
been carried on over distances ranging 
between 300 and 1,200 miles. The voice 
(antenna current 1 ampere), with two 
oscillators and two modulators, has been 
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heard a* far south as Orlando, Florida, 
as far east as Philadelphia, as far north 
as Michigan and as far west as Kearney, 
Nebraska. A few years ago 8LF was 
using a 1 K.W. spark transmitter with 
an input to the antenna of 246 watts ; on 
the C.W. set (the same set as is de- 
scribed here), the total input is 46.8 
watts. Six times the distance has been 
covered with 200 watts less input. Effi- 
ciency on the spark transmitter was about 
12 percent and on C.W. nearly 60 per- 
cent. 

A detailed description of this set is of 
more than casual interest to the amateur. 

The antenna system is composed of six 
parallel wires spaced 3 feet apart and 
65 feet long, suspended at the far end 
on a ship mast affair on top of a tele- 
graph pole, planted in the rear of the 
residence. The other end is supported by 
a mast on top of the house, both 45 feet 



above the ground. This antenna system 
has a low natural period and also low re- 
sistance, operating most efficiently at ap- 
proximately 200 meters. 

All panels are made of J^-inch bake- 
lite. The front panel is 14 inches by 18 
inches, the main shelf 10 inches by 
14 inches and the sub-shelf is 4 inches 
by 14 inches. Mounted on the main 
panel is an antenna meter in the center 
(at the top). Holes \y 2 inches in diame- 
ter are drilled for peep holes for each 
tube, and as the shelf is mounted on 
micarta uprights 10 inches from the top 
of the main panel, the alignment of the 
holes should be such as to permit a 
proper vision of the active elements of 
the tubes, plate, grid, and filament. The 
rheostats for the filaments are mounted 
under each peep hole. 

The general position of all knife 
switches is shown in Figure A. Two 
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This diagram shows the layout for the front panel of the transmitting apparatus 
illustrated on the opposite page. 



Digitized by 



Google 



256 



POPULAR RADIO 




THE WIRING DIAGRAM OF THE THOMAS SET 
Circuit diagram for 4-5 watt tubes, using Heising modulation for voice. The tube 
filaments are heated by a step-down transformer operated off the 110-voH A.C. lutes. 
The motor-generator, which supplies the high-voltage direct current for the plate 
circuit of the tubes, is also operated from the same power source. A switch is 
provided for using all four tubes as oscillators, for C.W. telegraphy — in which 
case the telegraph key in the grid circuit is used in forming the code characters. 



milliammeters should be incorporated in 
the set — one to register the grid current 
(full scale deflection 50 milliamperes) and 
another to register the total plate current 
(full scale deflection 250 milliamperes). 
Three jacks and two plugs are used. 
With this arrangement the use of but 
one telegraph key is necessary. One of 
the plugs is connected to the key, which, 
when plugged into the upper jack on the 
lower left-hand side of the panel, will 
make and break the 6-volt circuit to the 
buzzer and when plugged into the right- 
hand jack on the panel will make and 
break the grid leak circuit for continuous 
wave transmission. The other jack is 
connected to the modulation transformer. 
The microphone is connected to another 
plug which should be inserted in the lower 
left-hand jack. 

On the main shelf are mounted four 
sockets and the inductance coil and the 



buzzer. The inductance is 7 inches in 
diameter and 9j4 inches high ; it is wound 
with No. 10 bare copper wire, 35 turns 
Y\ inch apart. The wire is wound into 
grooves cut in the bakelite uprights 
and fastened securely at both ends. The 
builder can readily devise some sort of 
suitable connection clip for No. 10 wire. 

On the small sub-panel placed under 
and parallel with the main panel and 
mounted on another set of brackets are 
the modulation transformer, grid con- 
denser, grid leak, plate condenser, audio 
frequency choke coil and two radio fre- 
quency choke coils. The grid condenser 
is made up of seven pieces of copper foil 
.002 inches by \ l / 2 inches by 2]/ 2 inches, 
as conductors, with thin strips of mica as 
dielectric, pressed and immersed in boil- 
ing paraffine. For the grid leak a Ward- 
Leonard resistance tube of from 3000 to 
5000 ohms resistance is used. The plate 
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A CLOSE-UP OF THE THOMAS TRANSMITTER 
This is the apparatus on which 8LF has communicated from his home 
in Pittsburgh to stations as far west as 2,750 miles off the Pacific Coast. 
This viciv of the set gives a comprehensive idea of the general assembly 
of the panels and the bracket supports. The oscillation transformer and 
tubes are mounted on the shelf, and the modulation transformer and choke 
coils are fastened to the back panel. The binding post strip is also shozvn 
attached to the two rear wooden supports. 

condenser is a .25 mfd. condenser, but of the grid condenser will be entirely sat- 
any condenser that will stand the plate isfactory. This condenser prevents a 
voltage is suitable ; in fact, a duplicate short on the generator in case the antenna 
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Dimensions for the wooden spools upon which 
the radio frequency choke coils are wound. 
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Dimensions of the iron core for the filament 
lighting transformer. 



should accidentally become grounded. 

The audio frequency choke coil is 
made up of approximately 3,000 turns of 
No. 30 DSC wire wound on a micarta 
square tube that fits snugly over the cen- 
ter leg of iron punchings, the dimensions 
of which are shown in Figure B. Both 
of the radio frequency choke coils are 
wound on micarta spools, the dimensions 



of which are shown in Figure C; they 
should be wound full with No. 30 DSC. 
These spools do not necessarily have to 
be made of micarta, but may be con- 
structed of cigar box wood treated with 
paraffine. 

Across the back micarta uprights that 
help support the shelves is bolted a 
micarta strip 1 inch by 14 inches, on 
which is arranged the necessary binding 
posts for the filament, plate, grid, buzzer, 
and microphone current supply ; they are 
arranged as shown in Figure D. All 
condensers, choke coils, filament heating 
transformers and other parts are avail- 
able on the market. 

Experiments have been made with 
various sources of plate supply ; the most 
satisfactory is the motor-generator, 
which is a direct-coupled affair, deliver- 
ing 150 watts at 400 volts. The filament 
supply is obtained by stepping down the 
ll(>-volt, 60-cycle current to 7 to 8 volts 
by means of a transformer. Across the 
secondary of this transformer is a 100 
ohm resistance, center-tapped to obtain 
the same effect as actually center-tapping 
the winding of the transformer. A suit- 
able transformer for this purpose can be 
made by using No. 10 DCC wire as the 
secondary with 32 turns and No. 22 DCC 
as the primary with 400 to 440 turns, 
tapped for variation of voltage. The 
secondary winding is placed nearest the 
core, being wound on a square tube, 2j£ 
inches long, and the primary winding is 
placed directly over this winding, the 
core being assembled in a square "O" 
shape. There are so many suitable 
transformers on the market for this pur- 
pose that anyone who is unable to obtain 
satisfactory punchings for the core would 
hardly be justified in attempting to con- 
struct it; however, Figure 3 shows a 
transformer that is suitable for supply- 
ing one to five tubes with current for 
operation. A 1,000- volt, 5 mfd. conden- 
ser should be placed across the genera- 
tor or plate supply and one audio-fre- 
quency choke coil connected in series 
with the generator. This forms an eflfi- 
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Diagram of the strip of micarta upon which the binding posts for the battery 

connections are mounted. 



cient filter for doing away with the com- 
mutator ripple. 

The entire set is wired with No. 14 
solid bare copper wire in accordance with 
the diagram shown in Figure F; with 
proper care in wiring, and assuming that 
the antenna system is suitable, the an- 
tenna current should be approximately 
2.5 amperes, using four tubes as oscil- 
lators on 200 meters. For transmitting 



the voice, two tubes should be used as 
oscillators and two tubes as modulators; 
the antenna current should be 1 ampere 
or more. 

Any amateur who builds a set from 
this description will presumably attain 
results similar to Mr. Thomas' — pro- 
viding, of course, that his antenna sys- 
tem is adequate and that the local con- 
ditions are favorable. 



How many radio fans know just what is the difference between a "hard" 
tube and a "soft" tube ? How many know the specific uses for which each 
is designed? In the next issue of this magazine — January — Prof. William 
C. Ballard, Jr., of Cornell University, will answer these questions; inci- 
dentally he will give the amateur other information of practical helpfulness. 



Radio as a Power for Educating the People 



To the Editor of Popular Radio : 

"It seems to me that there are 
undreamed-of possibilities for the utilisa- 
tion of radio broadcasting in the interest 
of educating the public. I think the mis- 
take is too frequently made of thinking 
that education can be secured only through 
formal institutions of learning. ^ Of course, 
the fact is that any open-minded indi- 
vidual is becoming more educated all the 
time simply by the use which he makes of 
the accessible opportunities of life; and 
many a man of acquisitive mind acquires 
a better education by himself than many 
another does, even with the assistance of 
one of our foremost colleges or universi- 
ties. If a broadcasting program could be 
devised and made available under the 
guidance and direction of a group of men 
free from any suspicion of pleading for 
special causes, it would be a tremendously 
valuable contribution to raising the gen- 
eral level of intelligence and culture." 

e — ^^.^J^X • 

President of Dartmouth College 
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The Best Coil for Your Set 



By I'K( )!•". J. I I. SIORKCROl- r 
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In this article tJie author, who is one of tlie foremost radio experts 
in the country and a member of the faculty of Columbia Univer- 
sity, tells the radio amateur what his coil really does and points 
out how he may determine the particular kind that will best serve 
his particular purpose. 



IT would seem that such a simple thing 
as a coil could require but little an- 
alysis; that anyone could build a coil 
which would prove satisfactory when 
used in a radio circuit. Of course any- 
one can build a coil which will operate 
in a radio circuit; the question is — how 
good is the coil and how well will it oper- 
ate compared with the best coil which 
can be built for the purpose? 

It is the purpose of this article to 
point out some of the factors which de- 
termine just how good a coil is and how 
well it should function. 

There are three so-called electrical 
constants which enter into all of our 
calculations in radio work; not only en- 
ter into our calculations but which also 
determine completely how well a set may 
operate. They are: 



The inductance; 
The capacity; 
The resistance. 

Resonance is, of course, the key-note 
of operation of all radio circuits; the 
product of the inductance and capaci- 
tance used in the circuit determine at 
what frequency resonance is obtained. 
The sharpness of this resonance (that is, 
the relative ease with which it lets 
through the desired frequency as com- 
pared with others of different fre- 
quencies not desired) is determined by 
the ratio of the resistance of the circuit 
to its inductance. 

It is evident that the characteristics of 
a coil, simple thing as it is, are well 
worth while studying; this study soon 
shows that resistance and inductance at 
radio frequencies are not the simple 
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things taught in elementary physics, but 
are rather complicated — so much so that 
theory alone cannot predict what the con- 
stants of a coil will be at high fre- 
quencies, so that recourse must be had to 
experimental determination. 

The student of electricity learns that 
if the voltage (in volts) of a continuous 
current circuit is divided by the current 
(in amperes) which flows through a cir- 
cuit, the quotient will be the resistance of 
the circuit (in ohms), and that this re- 
sistance is constant unless the tempera- 
ture changes. In an alternating current 
circuit the same quotient yields the im- 
pedance of the circuit, the impedance 
being made up of two components, resist- 
ance and reactance. If the current lags 



behind the voltage, in phase, the reac- 
tance is inductive; if the current leads, 
it is capacitive. The resistance of the 
circuit is not the same value at all as 
would be determined by continuous cur- 
rent test, using Ohm's law for its cal- 
culation; in fact, a circuit which shows 
millions of ohms resistance to continu- 
ous current flow may have only a frac- 
tion of one ohm for a high frequency 
alternating current. 

As Ohm's law does not suffice to de- 
termine resistance in an alternating cur- 
rent circuit we must get a new definition 
which does meet the situation. This defi- 
nition, which is applicable to all circuits 
for continuous as well as for alternat- 
ing current (that is, it includes Ohm's 
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FIGURE 1 

A resistance-frequency chart of single layer solenoids of different 
values of inductance. 
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law as a special case) is 

Power used in the circuit 

Resistance = 

(current flowing in the circuit) 2 

If the power is given in watts, and the 
current in amperes, the resistance will 
come out in ohms. 

It might be questioned how this defi- 
nition can be used in radio circuits — can 
we use a watt-meter to read the power 
used? The answer is "no"; the proce- 
dure indicated by the definition does 
determine the resistance but is not gener- 
ally followed. We could put the circuit 
in a calorimeter, measuring the rate at 
which heat is developed, divide the 
amount of this heat by the square of the 
measured value of the current flowing, 
and so determine the resistance; but 
such a method is not suitable for rapid 
and accurate determinations. 

It is possible to so adjust the circuit 
that its reactance is zero, in which case 
the resistance is given by Ohm's law. 

R = E/I 

In another method the alternating cur- 
rent Wheatstone bridge is used, by which 
the resistance and reactance of the coil 
are both determined at once when the 
bridge is balanced. The bridge is prob- 
ably not accurate however at more than 
a few hundred thousand cycles a second 
so that the resonance method (making 
the reactance equal to zero) is the only 
one available. 

If the frequency of the power supply 
is known (as it will be by wavemeter de- 
termination) and the capacity used in the 
circuit to establish resonance is accurate- 
ly known, the inductance of the coil, as 
well as its resistance, is determined by 
the resonance test. So with a good 
wavemeter, and a well built and carefully 
calibrated condenser, with suitable ther- 
mocouples for current measurement, re- 
sistance and inductance measurements 
may be made with a fair degree of ac- 
curacy for frequencies as high as ten 
million or more. 

This article gives the results of a few 



measurements made by the writer in 
such a fashion; from these results cer- 
tain conclusions may be drawn which are 
interesting to the radio enthusiast. By 
the radio enthusiast is meant the one who 
is interested in knowing why certain 
things are as they are, not the one who 
merely boasts that he furnishes the 
neighborhood with so much noise from 
his set that the police department have 
to censor him, or the one who hears so 
many distant stations that actually do not 
exist. Recently the writer received two 
letters from the enthusiastic West giving 
in detail conversations which some ama- 
teur had heard over his phone set ; these 
conversations took place when the trans- 
mitting station was closed tight under 
lock and key. 

Why should the resistance of a coil be 
different at radio frequencies than for 
continuous current? 

There are many things resulting in an 
increase in resistance for the high fre- 
quency alternating current which do not 
exist at all for continuous current or 
very low frequency alternating current. 
For continuous current all of the cross- 
sectional area of the conductor is useful 
in carrying current, whereas for high 
frequency, due to what is called the skin 
effect, but a small part of the copper 
may be useful in carrying current. The 
losses in bits of metal used in the con- 
struction of the coil (for terminals, for 
example) change the effective resistance 
of the coil, always making it greater than 
it is for continuous current. The mate- 
rial on which the coil is wound is in a 
high frequency electric field, and even 
though it be a perfect insulator, permit- 
ting no current at all to leak from one 
turn of the coil to the next, it is subject 
to losses called "dielectric losses," or 
"dielectric hysteresis." This loss in- 
creases directly in proportion to the fre- 
quency and so may give a substantial in- 
crease in the effective resistance of the 
coil at the high frequencies used in radio. 

It might be thought that this change 
in effective resistance with increase of 
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GrANT LOADING COILS IN THE RADIO STATION AT NAUEN, GERMANY 
The amateur, who deals with electrical powers which are infinitesimal m comparison 
to those used for trans-oceanic telegraphy, should be careful to use coils that will 
squeeze out into the antenna even that last little fraction of a watt that is trying to 
find a small hole to sneak into and peacefully sleep, instead of being shot out inici 

cold space 



frequency is not worth bothering about — 
perhaps a few per cent. But such is not 
the case; the resistance for high fre- 
quency alternating current may be many 
times as much as it is for continuous 
current. Thus one coil such as might be 
used in an ordinary receiving set had a 
continuous current resistance of 0.45 
ohms ; at 500 meters wavelength it had 
3.*5 ohms, and at 200 meters it had 18 
ohms. In other words, the coil had forty 
times as much resistance as the wire table 
for resistance of copper wires would pre- 
dict. This was not a defective coil, but a 
good single layer solenoid of No. 20 solid 
copper wire. 

To show how the resistance of coils 
varies with frequency the curves of Fig- 
ure 1 are given ; they are experimentally 
determined curves for ordinary sole- 
noids such as are used in receiving sets 



of the better class. The wire of which 
the coils were made was of radio cable, 
made of 48 strands of No. 38 enameled 
copper wires properly bunched together. 
Up to frequencies above one million 
cycles a second the cable shows itself 
superior to solid wire, as the solid wire 
has not the same cross section as the 
cable but is of such a size that it winds 
the same number of turns to the inch. 
The continuous current resistance of the 
solid wire was only about one-half as 
much as that of the cable, showing there 
was more copper in it than there was 
in the cable. Above one million cycles, 
however, the solid wire actually becomes 
better than the much more expensive 
cable, or "litzendraht," as it is sometimes 
called. 

The superiority of the solid wire is 
well shown in Figure 2, which gives the 
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resistance of solid wire and cable coils 
of the proper number of turns to make 
them suitable for short wave sets. It 
will be seen that at th,e higher fre- 
quencies the solid wire has less resistance 
than the cable, although at the frequency 
used in broadcasting (about 833,000 
cycles) the cable is considerably the bet- 
ter of the two. As to just where the 
solid wire becomes better than the cable 
will depend somewhat upon the form of 
coil; the conclusions reached from these 
curves holds only for coils of similar 
shape and method of winding. It is 
comforting for the amateur who "builds 
his own" to know that the cable, costing 
about twenty times as much as the solid 
wire, and which is also troublesome to 
tap, is but little better than the cheap, 
easily worked solid wire. 

For a given type coil, wound of a 
given kind of wire, at a specified fre- 
quency, there is one coil which gives a 
better performance than one with either 
more or less turns ; that coil having the 
greatest ratio of reactance to resistance 
will tune best, be most selective; to get 
this highest ratio a coil with the proper 
number of turns must be used. 

Using two and three layer banked 
winding solenoids, made of radio cable 
(48-38's), the ratio of reactance to re- 
sistance was found for various coils as 
given in Figure 3. The coils were all of 
the same diameter (about 4 inches), and 
the length varied with the number of 
turns used. These curves indicate that to 
get the best tuning (greatest selectivity) 
a proper coil should be used for a certain 
wavelength. Thus, for tuning to 500 
meters we should use coil A in prefer- 
ence to any of the others, but for 800 
meters practically all of the coils are 
equally good. It must be borne in mind 
that the conclusions drawn from these 
curves, while in general correct for any 
form or type of coil, hold specifically true 
only fQr coils of this size and wound with 
the kind of wire used here ; also that the 
losses in the condenser used in conjunc- 
tion with the coil for tuning must be con- 



sidered. In general if two coils have the 
same ratio of reactance to resistance, that 
with the smaller inductance is preferable, 
as it will require a greater capacity for 
tuning and the effective resistance of a 
variable condenser always decreases with 
increase of capacity. 

The resistance of the loading coils used 
in transmitting sets is an extremely im- 
portant factor in the efficiency of the sta- 
tion. Unfortunately the requirements 
for tuning, as at present carried out, 
practically require that a coil of heavy 
copper strip be used so that clips can be 
moved along them for adjusting the 
wavelength. The resistance of these 
coils is excessively high at radio fre- 
quencies. In one coil of heavy copper 
strip measured by the writer the re- 
sistance at 3000 meters was 350 times as 
much as its continuous current resis- 
tance ; at 200 meters it would have been 
thousands of times as great as one would 
think, looking at the amount of copper 
used. In a certain one-kilowatt trans- 
mitting station the loading coil got so 
hot that it was uncomfortable to touch; 
it seems likely that two or three hundred 
watts were being used up in this coil, an 
amount of power which required an in- 
vestment of perhaps $200 in tubes to gen- 
erate. It seems advisable to build the 
loading coil of heavy radio cable, of the 
proper number of turns to tune the 
antenna to a slightly lower wavelength 
than it is desired to radiate, and bring the 
circuit up to the desired wavelength by 
putting a good variable condenser in 
parallel with the antenna. If the loading 
coil of your transmitter gets appreciably 
hot it is a safe guess that the coil has a 
very high resistance and is inefficient. 

The coefficient of self-induction of a 
coil may be easily calculated when the 
dimensions of the coil and number of 
turns are given. If the coil is measured 
at, say, 1000 cycles the calculated value 
of L will be found the same as the meas- 
ured value, generally closer than 1 per 
cent. If, however, the coil is measured 
at radio frequency the inductance may be 
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FIGURE 2 

Another resistance-frequency curve for coils wound with No. 20 wire. 



found either slightly less or considerably 
more than the measured value. And in 
the extreme case what is evidently a 
coil measures up as a condenser ! 

The reason that the measured value of 
L may come out smaller than the cal- 
culated value is because of the shift of 
the current from a more or less uniform 
distribution throughout the cross-section 
of the wire at the low frequency, to a 
crowding to that side of the wire which , 
is closer to the axis of the coil at radio 
frequencies. As this shift in the current 
is equivalent to a decrease in the radius 
of the coil, of course the measured value 
of L is smaller than the calculated one, as 
the formula assumes a uniform distribu- 
tion of curTent. If radio cable is used in 
constructing the coil this effect cannot 



occur, so the value of L does not show a 
decrease as the frequency is raised; the 
effect occurs to the greatest extent in the 
strip coils used for transmitting loading 
coils. 

The apparent increase in inductance 
with increase in frequency exists in all 
coils, no matter how they may be built, 
and does result in an increase in the 
measured value of L at the higher fre- 
quencies, no matter with what kind of 
wire the coil is wound. In the solid 
wire, or copper strip coil, therefore, we 
may expect the inductance to decrease 
slightly at first as the frequency is raised 
and then to increase, whereas with cable 
wound coils the measured value of L 
will show a continual increase in L as 
the frequency is raised. This increase 
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This chart shows the ratio of reactance to resistance for two and three layer bank- 
wound coils at different wavelengths. 



is due to the distributed capacity of the 
coil itself. Each part of the coil acts 
with every other part to form a kind of 
complicated condenser, so that the coil 
really should be represented as a coil in 
parallel with a fixed condenser, the ca- 
pacity of this condenser being equal to 
the distributed capacity of the coil. This 
representation is not complete because 
actually the capacity of the coil changes 
with frequency, an effect which is gener- 
ally neglected in treating the theory of 
coils. 

The effect of this distributed capacity 
is, in general, not detrimental, but may be 
so if the capacity is comparable to that 
used with the coil for tuning purposes. 
In this case, as the capacity of the ex- 
ternal condenser is only a part of the 
total effective capacity in the circuit, 
variation of its value does not accom- 
plish tuning as sharply as if there were 
no capacity of the coil affecting the cir- 
cuit. 

It might seem that distributed capacity 



in a coil is not objectionable, as we have 
to have a condenser connected to the cqil 
anyway — for tuning purposes. But such 
is not the case. It is best to keep this 
capacity as small as possible because the 
dielectric used in that capacity is -poor 
compared to the dielectric used in the ex- 
ternal condenser. The distributed ca- 
pacity of the coil has cotton, paper, 
shellac, or enamel, for its dielectric, 
whereas the regulation tuning condenser 
is a very well built air condenser, and air 
is far superior to any other substance as 
a dielectric ; it has no losses at all. 

The various turns and layers of a coil 
should be kept reasonably far apart if the 
distributed capacity is to be kept low, 
and the dielectric between layers and 
turns should be air, if possible. Several 
years ago the writer showed how such a 
construction could be carried out without 
too much difficulty. Using air for the 
dielectric between layers has the double 
advantage of low specific inflictive ca- 
pacity and also prevents leakage of cur- 
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rent in passing from one layer of the 
coil to another. 

Many times a solenoid is furnished 
with many taps and a multipoint switch 
for tuning purposes; although this is a 
convenience it does not give as good re- 
sults as a single coil of the proper num- 
ber of turns. This is especially true if 
but a small fraction of the coil is to be 
used, say a quarter or less. In such 
cases the coil acts as an auto-transformer, 
the unused portion having comparatively 
high voltages induced in it and thus pro- 
ducing large unnecessary copper and di- 
electric losses in the unused portions. 
Also it is evident that the switch points 
mounted in the panel of bakelite or 
similar material constitute a condenser 
in parallel with the tuning condenser; 
in this connection it should be borne 
in mind that losses in the bakelite, or leak- 
age across from one point to another, is, 
of course, just as detrimental as leakage 
in the coil itself. 

To prevent the losses in the unused 



portion of the coil it is best to build the 
coil in sections, an inch or more apart; 
many times it will be found advanta- 
geous to short-circuit that part of the coil 
which is not being used. This is espe- 
cially true when but a small part of the 
coil is being used. Although there will 
be eddy current losses in the short-cir- 
cuited part of the coil these losses may 
be less than if the coil were not shorted. 
There will be practically no dielectric 
losses in the unused parts of the coil, be- 
cause the voltage in these parts will be 
low ; and furthermore it is quite possible 
that there will be less current in the un- 
used part than if it were not shorted, 
strange as this may sound. If there are 
several sections in the unused portion of 
the coil it will not be necessary to short 
all of the unused part; shorting the sec- 
tion directly next to that part of the coil 
which is being used is, in practically 
all cases, almost as satisfactory and as a 
matter of fact it is in general easier to 
accomplish. 




(targe Grantham Btln 



Radio's Chance to Render a Distinguished 
Public Service 

To the Editor of Popular Radio: 

"/ entirely approve of your plan of extending 
the radio broadcasting program for educational 
and cultural purposes. It is a forward step in 
our civilisation and the commencement of a very 
important movement to give the world at large 
a chance to participate in entertainments, instruc- 
tion, musical programs and lectures, which here- 
tofore could only be given to a comparatively 
small number, being limited to the space which 
could be given the audience in a building. By noxv 
being broadcasted they are opened up to a large 
public all over the world; in fact, to whoever 
wants to take advantage of the opportunity offered." 

Donor of the Stadium of the College of the City of New York 
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THIS HOME-MADE SLIDING COIL COST 50 CENTS 
A loading coil may be made either with a sliding contact for adjustment or the coil 
may be tapped. The coil described in this article] is of the latter type. 

How to Make and Use 
A Loading Coil 

The Seventh of the Popular Series of "How to Make" 
Articles for the Radio Novice 

By A. HYATT VERRILL 



FEW of the more simple devices used 
in radio telephony are less understood 
and less appreciated by the average 
novice or beginner than the loading coils. 
In the columns of questions and answers 
in the radio periodicals a large propor- 
tion of the queries seek information 
about the distance at which a set can re- 
ceive and the use of loading coils to 
bring in signals. 

The idea that the use of a loading coil 
will increase the distance at which a set 
can bring in signals appears firmly fixed 
in the minds of many radio fans who 
apparently do not understand that waver 
length and distance have very little to do 
with each other. The wavelength is 



merely the length of the radio wave, and 
the shortest wave may travel completely 
around the earth, although it might not 
be possible to detect it with the instru- 
ments we now have. On the other hand, 
the best of sets might not pick up an 
extremely long wave message, even 
though the set were within a couple of 
miles of the sending station ; whether or 
not a wave of a certain length is re- 
ceived depends as much upon the 
wavelength range of the set as upon its 
distance from a sending station. 

Also, if the set can be tuned or ad- 
justed to the desired wavelength the dis- 
tance at which it can bring them in 
depends entirely upon its sensitiveness 
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FIGURE 1 
This diagram shows how a tap is made. 

and has nothing to do with the wave- 
length. 

Hence the novice should remember 
that when he adds a loading coil to his 
set it merely increases the wavelength or 
the size of waves which can be received 
and does not increase the distance at 
which a signal may be received. It must 
also be borne in mind that different types 
or forms of loading coils must be em- 
ployed with different types of sets. If 
you are using a set with a single circuit 
and a simple inductance, a single primary 
coil loading coil may be used. If you 
are using a double circuit set with a pri- 
mary and secondary or coupled in- 
ductance then to obtain the best results 
the loading coil must also be a double 
or coupled coil. 

A loading coil in effect is simply an 
extension of the aerial circuit; by adding 
it to your set you merely increase the 



FIGURE 2 

How a connecting wire is joined to a tap. The 
wire is twisted around one side of the loop and 
then the whole is twisted together. 

wavelength of your aerial circuit by add- 
ing to the inductance already in the set. 
Loading coils also are made in various 
forms. Some of them are of large 
diameter and narrow surface; others are 
long and cylindrical. The latter form is 
the simpler to make. 

Also, the longer the loading coil and 
the more turns of wire upon it the 
greater the wavelengths which may be 
brought in. As few amateurs wish to 
pick up the very longest waves, however, 
a coil which will bring in waves up to 
5,000 meters is amply sufficient. 

To make such loading coil — to be used 
with a single circuit set— -is a simple 
matter; an excellent coil may be con- 
structed at a cost of far less than you 
would pay for a ready-made coil. No 
special tools are required and the ma- 
terials needed are few and inexpensive. 

For a coil to load up to about 4,000 
meters you will need a tube of formica 
or some similar composition, about one 
foot in length and four inches in diame- 




FIGURE 3 

This is how the completed coil looks when it is mounted on a base-board. 

Digitized by 



Google 



270 



POPULAR RADIO 




FIGURE 4 

A plan view of the coil, showing how the switch joints, switch blade and binding 
posts are wired beneath the base-board. 



ter, a ten point multiple switch; binding 
posts; some cotton or silk insulated No. 
20 or 22 copper wire and a base or 
panel of wood or bakelite on which to 
mount the coil. 

If the coil tube is one foot in length 
it will take practically 250 turns of wire, 
leaving half an inch bare at each end for 
attaching or mounting the coil. 



LOAOtNG 
CO/L 




Begin by making a small hole half an 
inch from one end of the coil. Run an 
end of the wire through this hole with 
six or seven inches projecting and 
fasten it to the inside of the tube by 
means of sealing wax. Then wind on 
the wire smoothly and evenly, keeping 
the turns close together until you have 
wound on twenty-five turns. Make a 
loop or tap in the wire (see Figure 1) 
and continue winding for another twenty- 
five turns. Here another tap should be 
taken and the winding should proceed, 
taking a tap at each twenty-five turns 
until the wire has covered the coil to 
within half an inch of the other end, 
when it should be passed through a small 
hole as in starting and secured in the 
same manner. This will give you nine 
taps and the loose ends. 

The next step is to scrape carefully 
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FIGURE 5 
How the load- 
ing coil is 
connected in a 
single circuit 
receiver. 
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FIGURE 6 
How primary and sec- 
ondary loading coils are 
connected in a double 
circuit receiver. This is 
practically the same 
thing as using two loose 
couplers in series. 
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the insulation from the tap loops, clean 
the exposed wire and twist in a six or 
eight-inch length of wire in each loop. 
By twisting the wire around one side of 
the loop and then twisting the whole to- 
gether (see Figure 2), a good connec- 
tion may be made, but as soon as all 
have been thus twisted in you should go 
over them and solder the wires. Then 
slip a section of varnished cambric tubing 
over each tap and wire so as to com- 
pletely cover the exposed copper. 

The coil should then be mounted on a 
base or panel by using two uprights or 
supports, each with a half circular open- 
ing cut in them, as shown in Figure 3. 
The bare ends of the coil should rest in 
these and should be secured by means of 
small brass screws through the coil from 
the inside. Place these screws as close 
to the ends of the coil as possible and 
use as few and as small screws as will 
secure the coil firmly. 



Then, on some convenient part of the 
panel, mount the switch and switch con-* 
tacts, connecting the nine tap wires and 
one end wire of the coil to the ten con- 
tact points. Then connect the switch 
arm post to a binding post and lead the 
other end wire of the coil to a second 
binding post as shown in Figure 4. The 
coil is then ready to use; this is done 
by running your lead-in to one binding 
post and connecting the aerial terminal 
of your set to the other binding post 
as shown in Figure 5. 

In tuning for the longest waves place 
the switch "S" at the loading coil end. 
Then move the loading coil switch to the 
proper point and do your finer tuning 
with the regular coil. 

If your set uses a coupled coil the load- 
ing coil is a trifle more difficult to make, 
for it must consist of two inductances, 
one a trifle smaller than the other and 
placed within the other, each tapped and 
arranged to connect in series with the 
corresponding inductances on your set. 
(See Figure 6.) The same methods are 
followed in making these inductances. 



To the Editor of Popular Radio: 

"/ should think that a project such as yours for im- 
proving the quality of the radio programs ought to have 
the heartiest support. . . . It would certainly be worth 
7vhile for the college to install a complete receiving and 
amplifying set in one or more of the college auditoriums, 
if such programs as are suggested could be received." 

George H. Nettleton 
Acting President of Vassar College 
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AMATEURS HAVE SENT AND RECEIVED TRANSATLANTIC 
MESSAGES WITH THIS TYPE OF ANTENNA 
As the amateur is limited to transmission or low wavelengths a highly efficient 
antenna is a prime necessity. This is the best for his purpose. 

The Best Antenna for Transmitting 

THE CAGE TYPE 

The Third of a Series of Short Articles on the 
Antennae Best Adapted for the Amateur's Uses 

By DAVID LAY 



THE cage type of antenna is meeting 
with increasing popularity among 
the advanced amateurs, especially with 
those amateurs who are trying to establish 
new records for transmitting. In view of 
the fact that the amateur is limited to 
small power for transmitting purposes, 
any increased efficiency that can possibly 
be obtained in the apparatus that he uses 
is of the utmost importance. 

The ordinary flat-topped antenna uses 
four wires, the outside wires carrying 
more current than the inner wires ; or in 
other words, the outside wires are worked 



at a higher efficiency than the inner wires. 
That this is so is shown by the comparison 
of electrostatic fields around the different 
wires of such an antenna. A cross- 
sectional view of these fields is shown in 
Figure 1. It will be noticed that the two 
outside wires 1 and 4 have more lines of 
force connecting them to the ground than 
the two inner wires 2 and 3. This of 
course indicates that there is more current 
flowing in the outer wires than in the 
inner ones, and this difference in current 
can be determined by actual test. 

In the cage type of antenna the wires 
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are not spaced in a plane or flat top but 
are arranged in a circle, as shown in the 
diagram in the photograph. In an an- 
tenna of this design the currents flowing 
in the antenna wires are more evenly dis- 
tributed ; even the top wire has the same 
current as the lower ones. 

In Figure 2 is shown a diagram of the 
electrostatic field that surrounds a cross- 
section of a cage type of antenna. Notice 
that all the wires have approximately the 



same number of lines of force attached to 
them. - In this type of antenna all the 
wires are worked at the same efficiency. 

This type of antenna also gets its in- 
creased efficiency because of its tubular 
shape, for it is well known that the metal- 
lic tube is the most efficient conductor of 
high frequency currents. 

In building such an antenna it i$ advis- 
able to cut the wires the correct length 
and lay them on the ground. If a six- 




G&OUHD 
FIGURE 1 

The potential gradient around the end wires I and 4 in a flat-top antenna is much 
greater than the middle wires 2 and 3. This is evidenced by the crowding of the 
electrostatic lines of force around the outer wires. In other zvords, the two outside 
wires do most of the work and the top side of the antenna does hardly any work at all. 




FIGURE 2 

In the cage type of antenna, however, all the wires have practically an even chance-, 
and each of them presents a much greaser effective radiating surface than* in the 
arrangement shown in the upper diagram. 
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FIGURE 3 

The cage antenna may be used as a T-type by building three small cages, using two* 
of them as the horizontal part, with the third cage fastened between them and serving 

as the lead-in. 



wire cage is to be built, six lengths are 
cut and stretched out along a flat piece of 
ground and one by one they are fastened 
and soldered to the supporting loops. 
These loops can be made of No. 00 hard 
copper wire bent into a circle one foot in 
diameter and soldered. There should be 
a loop at every 15-foot distance along 
the antenna. Thus for a 75-foot antenna, 
six loops will be required, including the 
additional loop at the end. Each loop 
should be marked with a file into six 
sections so that the wires can be attached 
and soldered in such a way that the posi- 
tion of each wire will be exact when the 
cage is hoisted into place 



At the ends of the cage the six wires 
should be joined together and fastened to 
a long 22-inch insulator, to the other end 
of which is attached the supporting cable. 

The cage antenna can be used as an in- 
verted L type of antenna (see diagram* 
on photograph), or as a T-type antenna. 
In the case of the inverted L-type, the 
lead-in is connected to the end of the 
cage ; in the case of the T-type two small- 
er cages are used with the lead-in fastened 
between them as shown in Figure 3. 

The lead-in may also be constructed in 
the form of a cage. The loops for the 
lead-in should be 8 inches in diameter, 
instead of one foot. 



The Public Benefit of 
Good Broadcasting 

To the Editor of Popular Radio: 

"/ heartily approve of your proposed plan to broadcast good 
music and valuable information from the great centers of Nevu 
York and the country. I see no reason why ] this should not be 
done, especially as the expense of doing it is now relatively 
small and the public able to benefit by it is large." 



Treasurer, Cooper Union 
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From a photograph by Ewing Galloway 




A "Loud Speaker" from a Conch Shell 



ALOUD speaker made from a sea 
shell is a new and easily construct- 
ed device that amplifies the smallest de- 
tails of broadcast music with a minimum 
of the echoes and harsh distortions made 
by metal amplifying horns. 

The compartment of the human ear 
known as "the winding staircase" sug- 
gested the sea shell to the inventor, 
Father Frederick L. Odenbach. After 
experimenting he found that a triton or 
conch shell served the purpose best. So 
he sawed off the tip of the shell making 
a cross section of about an inch and a 
half in diameter. The opening in the 
sawed end of the shell was then widened 
out and the winding chamber inside was 
enlarged so that it was about the size of 
a finger. The shell was mounted on a 
block of wood to hold it solid, and a piece 
of ordinary garden hose was attached. 
The hose was extended to a sensitive tele- 
phone receiver or to one of the many 
commercial sound-amplifying devices 



which use a horn for a resonator. 

The sea shell amplifier is reported to 
work well in a parlor, but for concert 
halls the inventor has perfected a pyra- 
mid horn of thin wood. The wooden 
horn is not quite as clear as the shell 
amplifier but it is more powerful. The 
pyramid horn was made two inches square 
at the small end and a foot square at the 
large end. Thin shellacked wood was 
used for all four sides, two opposite 
sides of pine and two of maple. The 
opposite sides were connected by thin 
splinters of wood, fitted into the interior 
of the horn. 

Over the large end was placed a thin 
piece of wood with a round hole in the 
center, six inches in diameter. This was 
the ordinary wood used on the backs of 
framed pictures. The wooden pyramid 
was connected to some kind of electro- 
magnetic amplifier, in the same manner 
as the sea shell was connected, with a 
length of rubber hose. 
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a photograph made for Pofdlab Radio 

AN UNUSUAL COLLECTION OF AMERICAN AND FOREIGN TUBES- 
The various forms of vacuum tubes shoum above may be identified as follows: r, the 
Myers audion (American) ; 2. amplifier tube used by the French; 3, the De Fi 
rectifier tube (American) ; 4 and 5, German tubes made during the war (on acc< 
of the scarcity of brass in that country at the time, the bases of these 
made of iron); 6, the well-known Moorhead Electron-relay (American) ; /, 
De rorest "Auaton" {American). 



How the Vacuum Tube Detects 

SIMPLE "HOW" ARTICLES FOR THE BEGINNER— NO. 7 
By LAURENCE M. COCKADAY, R.E. 



IN the preceding article on the crystal 
detector we learned that radio fre- 
quency currents must be "rectified" or 
reduced to a pulsating direct current be- 
fore they can be used to produce sound 
waves in the telephones. The crystal 
detector does this on account of its in- 
herent "unidirectional conductivity." By 
unidirectional conductivity is meant the 
ability of the crystal to pass currents 
through itself in one direction, while pre- 
venting* currents from flowing through 
itself from the opposite direction. 

Thus, if a crystal be connected in an 
alternating current circuit, only half the 
impulses will flow through it and the 



•See "How the Crystal Detector Detects," in Poruuut 
Radio for October. 1922. 



other half of the impulses (trying to flow 
in the other direction) will be resisted, 
or held back. A crystal, then, conducts 
currents much better in one direction than 
in the other, and the current that actuates 
the telephones in a crystal set is that cur- 
rent (which happens to be flowing in the 
right direction) which the crystal lets 
through. It will readily be seen that this 
actuating current is but a part of the re- 
ceived energy, and if all the incoming 
current could be put to work in some way 
or other, much louder signals would be 
produced in the telephones. 

We shall now see how the vacuum tube 
uses all of these received impulses, both 
positive and negative, and uses them so 
as to act as a trigger acts in a gun. It 
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—INCLUDING SOME OF THE EARLY MODELS USED BY AMATEURS 
8 is the De Forest VT-21, a wartime tube (American); 9, the Moorhead amplifier 
tube (American) ; io, the Western Electric VT-i, used by the U. S. Navy and the 
U. S. Signal Corps during the war (American) ; 11, the Radiotron> now in common 
use for detection and amplification (American) ; 12, the tubular "Audiotron," at one 
time the amateur's favorite detector (American) ; 13, an amplifier tube with a second 
spiral grid that serves as a plate (Japanese); 14, a detector tube, evidently copied 
after the "Audiotron*' (Japanese). 



takes but a small effort to pull the trigger, 
although the resultant explosion is many 
times more powerful than the trigger 
effort. So the vacuum tube uses the 
feeble received currents to "trigger off" 
larger currents supplied by the "B" bat- 
tery and in this way at the same time 
amplifying or strengthening the signals. 
In this case the "B" battery may be 
likened to the powder in the gun, and the 
feeble incoming impulses may be likened 
to the pressure upon the trigger. An in- 
coming impulse pulls the trigger of the 
vacuum tube, so to speak, and the "B" 
battery connected in the plate circuit of 
the tube immediately "shoots" the energy 
to reproduce the trigger impulse in much 
amplified fashion. This is made possible 
by the rectifying and amplifying qualities 
of the vacuum tube itself, giving receiv- 
ing results far superior to those of the 
crystal detector which possesses only the 
quality of rectifying. 

Edison, while studying the effects of 



heated filaments of carbon in the old- 
fashioned electric incandescent lamp, 
found out that the filament got thinner 
and thinner as the lamp burned, and that 
the glass bulb began to get darker and 
darker at the same time. The filament 
seemed to be disintegrating, and giving 
off particles which shot across the 
evacuated space and stuck to the glass. He 
conceived the idea of placing another 
electrode or wire in the lamp that would 
collect these little particles which con- 
stantly were being driven away from the 
filament. Later he found that the extra 
wire became charged slightly negative 
every time the lamp was turned on, and 
finally a battery was connected across be- 
tween the wire and the filament, with the 
positive terminal of the battery connected 
to the wire. Immediately a current was 
detected flowing in this circuit, and when 
the lamp was turned off, the current 
promptly stopped. This action was 
called the "Edison effect," and we know 
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FIGURE 1 

A model of the first vacuum tube, made by 
J. A. Fleming in England; it contains only the 
filament and the plate. The diagram illustrates 
its unilateral conductivity. 

now that all filaments when heated in a 
vacuum give off electrons which fly off 
and away from the filament. 

Fleming made use of the Edison effect 
when he designed his valve which con- 
sisted of a filament and a metal plate in a 
vacuum tube. In Figure 1 is shown a 
diagram of a Fleming valve connected to 
an "A" battery for heating the filament 
and a "B" battery for keeping the plate 
positive to help attract the negative elec- 



trons. When the tube is connected up (as 
shown in the diagram) with a current- 
measuring device, A, connected in series 
with the "B" battery, and the "A" bat- 
tery current is turned on (thus heating 
the filament), a current is immediately 
indicated by A, flowing in the plate cir- 
cuit. If the "B" battery is reversed so 
that the plate is negative, no current is 
measured by A, showing that the tube 
will pass current from the plate to the 
filament, but not from the filament to the 
plate. This of course is true only while 
the filament is heated and giving off elec- 
trons — the electrons really constituting 
the plate current, although we consider 
the current as flowing in the opposite di- 
rection to the electrons. 

Before we go any further, there are 
three points to remember "which are im- 
portant if we are to understand the action 
taking place in the vacuum tube : 

First: a vacuum tube will pass current 
only from the plate to the filament. 

Second: the strength of this current is 
dependent upon the density of the stream 
of electrons passing from the filament to 
the plate. 

Third: the density of the stream of 
electrons is dependent upon the tempera- 
ture of the filament, the kind of material 
the filament is made of, the distance be- 
tween the filament and the plate, and the 
amount of "B" battery potential applied 
to the plate. 

While experimenting with electron 
streams in flames and hot gases, De 
Forest found that he could control the 
strength or density of the stream of elec- 
trons by placing a charged wire mesh in 
the path of the stream. That this is a fact 
will at once be evident to anyone who 
knows that "like charges repel, and un- 
like charges attract." The electrons are 
negative, and when the mesh is charged 
negatively the electrons in the stream 
which are trying to pass through the holes 
in the mesh are repelled and the stream 
is reduced and stops, and when the mesh 
is charged positively, the electrons are 
strongly attracted and the stream is in- 
creased and strengthened. 
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FIGURE 2 

Diagram of the insulated grid in the vacuum 
tube, 

De Forest then applied this principle to 
the vacuum valve and interposed his 
famous "grid" in between the filament 
and the plate. (See Figure 2.) In this 
diagram the grid is shown disconnected 
and has no externally applied charge on 
it. In this state the tube would act about 
the same as the Fleming valve; that is, 
there would be a flow of electrons across 
from the filament to the plate if the fila- 
ment is heated. This is the same as stat- 
ing that a current would flow from the 
plate to the filament (refer to the three 
points to be remembered, mentioned 
above). The electrons would pass 
through the spaces in the grid. 

Now suppose we should connect a small 
battery "C" across from the filament to 
the grid with the negative terminal con- 
nected to the grid and the positive termi- 
nal connected to the filament, as shown in 
Figure 3. This would make the grid neg- 
ative with respect to the filament, or in 
other words a negative charge of 2 volts 
will be placed on the grid. Let us study 
the effect of this charge on the grid in the 
diagram. The electrons trying to leave 
the filament, represented by the arrows, 



'C'BAT±*-£V. 




FIGURE 3 > 
This diagram illustrates the action of the nega- 
tive charge on the grid. 
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FIGURE 4 

The action of the positive charge on the grid. 
Compare this with the diagrams above. 

are negative. The grid is charged nega- 
tively, by the "C" battery. Remembering 
the fact that "like charges repel and un- 
like charges attract," we readily see that 
the electrons are repelled and forced back 
to the filament ; a small number, or none, 
ever get across to the plate. Hence, in this 
condition the tube lets little or no current 
across from the plate to the filament. 

What would happen if we suddenly 
were to reverse the terminals of the "C" 
battery which is charging the grid ? Let 
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us investigate in Figure 4. In this case 
the grid would have a positive charge of 
2 volts, and the negative electrons would 
be strongly attracted across from the fila- 
ment to the grid. When they get this far 
on their journey they begin to feel the 
greater attraction of the higher positive 
voltage charge on the plate and they pass 
through the spaces in the grid in a flying 
effort to get to the plate, which receives 
them "with open arms," so to speak. The 
attraction of the positive charge on the 
grid draws many times more electrons 
from the filament than would ordinarily 
leave it, and thus the density of the 
stream is increased many times. An- 
other reference to our famous three 
points will prove that there is at this time 
a much stronger current flowing from the 
plate to the filament. The current flow- 
ing across from the plate to the filament 
of course is a direct current, and is known 
as the "plate current" of the tube. To 
sum up the action of the tube in a few 
words, we might say that "the plate cur- 
rent (explosion) of the vacuum tube can 
be controlled by the voltages (trigger) 
applied to the grid." 

Now we can see the likeness between 
the action of the vacuum tube and the 
action taking place in firing a gun. 

It takes a very small change in grid 



voltage to effect large changes in the 
values of plate current, and it is this plate 
current that is used to actuate the tele- 
phones in a vacuum tube receiving cir- 
cuit. The feeble received impulses are 
used to "trigger off" much larger cur- 
rents supplied by the "B" battery, in 
this way at the same time amplifying and 
strengthening the incoming signals. This 
is the reason why the vacuum tube gives 
so much stronger signals than the crystal 
detector, which only rectifies the weak in- 
coming impulses. 

In Figure 5 is shown a conventional cir- 
cuit with a vacuum tube used as a de- 
tector. The loose coupler is used to tune 
in to the desired wavelength, so that the 
radiated energy may be received and ap- 
plied to the grid in the form of high fre- 
quency impulses. These impulses vary 
the amount of the direct plate current of 
the tube so that the same voice waves as 
spoken into a distant telephone trans- 
mitter are reproduced and amplified in 
the telephones which are connected in 
series with the plate and "B" batteries. 
A grid condenser is used to supply the 
incoming charges to the grid of the tube. 
The grid leak resistance is used to pre- 
vent the negative charges accumulating 
on the grid in such large quantities that 
the tube becomes inoperable. 
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FIGURE 5 

The diagram below shows the method of connecting a three- 
electrode vacuum tube to a loose coupler, as a detector. 



Gje/D LEAK 



CI 



G/S/D 
COHD£ffSEe 




TEL. 



» BAT. 



Digitized by 



Google 



Bureau of Standards 

With the aid of an ordinary fountain pen, this novel radio set makes a written record 
of code signals that cotne in during the operator's absence % 

A Receiving Set that Takes Down Notes 



IF you are an operator, amateur or pro- 
fessional, who fears that some mes- 
sage of value may come in by radio while 
you are away from your receiving set, 
you need carry your anxiety no longer. 
You may merely employ a mechanical 
understudy that will automatically take 
down the signals — and take them down in 
writing — while you are absent. 

This novel device has been built by Dr. 
E. A. Eckhardt and Dr. J. C. Karcher of 
the Bureau of Standards in Washington. 
It copies down the dots and dashes 
sent from a distant transmitting station 
without any supervision whatever from a 
radio operator, and the permanent record 
made by this machine may be deciphered 
at leisure by anybody who possesses a 
copy of the code chart. The dots and 
dashes are recorded as short and long 
humps along a continuous spiral inked 
line made by an ordinary fountain pen 
around a slowly revolving cylinder — 



shown on the right of the illustration. 

A feature of the device is the fact that 
it functions without the use of amplifiers, 
yet at the same time it is possessed of 
great sensitivity, copying messages from 
as far away as Lyons, France — a dis- 
tance of 3,800 miles. 

The actuating mechanism for moving 
the pen back and forth and sidewise 
while the cylinder revolves (thus record- 
ing the received impulses), consists of an 
extremely sensitive electromagnet. 

The device was built for the specific 
use of the Coast and Geodetic Survey of 
the United States Department of Com- 
merce, and at present is being used for 
recording time signals on surveying ex- 
peditions in remote sections of the coun- 

tr y- 

It is conceivable that from this device 
may be developed a machine for long- 
distance writing by radio — even to the 
signing of checks. 
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FIGURE 1A 
This drawing shows the condenser completely 
assembled. The parts designated by letters are 
described in the accompanying text. 




FIGURE IB 
This diagram shows the component parts of 
the condenser in the correct order of assembly 
reading from the bottom upward. The different 
parts are prepared as indicated in this article. 



How to Make a 
Series -Antenna 
Condenser 

Do you want to increase the flex- 
ibility of tuning in your set — 
especially on the lower wavelength 
ranges? This article tells how to 
make the necessary condenser for 
SO cents. 



BY WATSON DAVIS 

THOSE readers of Popular Radio 
who have built the radio receiving 
sets that have been developed by the 
Bureau of Standards in Washington and 
described in specific detail in this maga- 
zine* may now improve their apparatus 
by adding a condenser in the antenna 
circuit. The fact that this addition may 
be made at home for the modest sum 
of about half a dollar commends it 
to the radio fan to whom the cost is a 
factor as well as to the fan who finds 
delight in building his equipment with his 
own hands. 

The effect of the series-antenna con- 
denser in a receiving set is to enable the 
receiving equipment to give signals of 
somewhat greater intensity when tuned 
to wavelengths of 300 meters or less. It 
will thus be seen that the effect of this 
condenser is just the opposite of the effect 
obtained by a greater number of turns 
of wire on a tuning coil, which, it will be 
remembered, permits the receiving equip- 
ment to respond to longer wavelengths. 

The series-antenna condenser described 
here has a rated capacity of about 0.0003 

•See "How to Make and Install Your Own Receiving 
Set" in May. 1922; "How to Make and Operate a Two- 
Circuit Receiving Set" in July, 1922, and **How to Add 
a Vacuum Tube to Your Crystal Receiving Set" in 
November, 1922. 
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microfarad (300 micromicrofarads). 
This is how to build it : 

How to Make the Condenser 

The condenser is shown in detail in Figures 
IA and IB. Two thin strips of metal, C and E, 
1 inch wide and 3 inches long, are used with 
three sheets of insulating material, B, D and F, 
V/ 2 inches wide by 3 inches long. The metal 
strips may be thin copper, brass or aluminum. 
Each of the three sheets of insulating material 
is made up of two pieces of heavy white 
writing paper which are separately dipped in 
clean, melted paraffin. Each pair of sheets is 
then pressed together by means of a warm 
iron; when cold the strip is cut out to the 
required size. A sheet of clear mica, of about 
the same thickness as the two sheets of writing 
paper mentioned above may also be used for 
the insulating material. Two blocks, of hard 
wood (G is 2% by V/2 inches, A is 3 by Z l / 2 
by l / 2 inches) are cut out. Two screws pass 
through holes H and J in the upper block G, 
which is placed over the block A, so that the 
edges of the two blocks are even on three sides. 
(See Figure 1A.) The holes for the screws H 
and J are ^ inch from the sides of the block 
G and equally distant from the ends. 

Having located the correct position of the 
block G, the screws in holes H and J are 
loosened and the block is removed from A, 
leaving two small holes H 1 and J 1 to locate 
the proper position of the blocks when the 
condenser is finally assembled. The two 



screws L and M are located just far enough 
in from the front edge (see A Figures 1A and 
IB) so that the block A may be screwed to 
the left end of the baseboard of the receiving 
set. (See Figures 2 and 3). 

The wooden blocks are of dry wood 
smoothed up with sandpaper and given a coat 
or two of varnish which will not absorb 
moisture, or treated with paraffin. 

A sheet of the paraffined paper (or mica) B 
is placed on the block A between the holes 
H 1 and J 1 so that its ends are even with ends 
of the block. A thin metal strip, C, is placed 
in position so that it lies in the center of B 
and has its right end y 2 inch in from the 
edge of the base block and its left end pro- 
jecting l / 2 inch over the opposite edge of the 
base block. (See Figure IB.) 

Another sheet of paraffined paper D is 
placed on C directly above B. The second 
piece of thin metal E is placed on D and above 
C, except that one end of the metal strip E 
extends Y 2 inch over the right edge of block A 
instead of the left, as did C. The third sheet 
of paraffined paper F is placed on E directly 
above D and B. 

The alternate sheets of paraffined paper and 
thin metal are held carefully in position, and 
the block G is placed over them and screwed 
in position. The right end of the thin metal 
strip E is bent down, and a round-head brass 
screw N is passed through a hole K punched 
or drilled in the end of the metal strip. The 
projecting end of the strip C is not visible 
in the Figure IA, but it is bent and fastened 




FIGURE 2 

How the condenser is used in combination with the single circuit receiver. 
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FIGURE 3 

This drawing shows how the antenna condenser should be connected to the 
double circuit receiver. 



in the same manner as E. The completed 
condenser resembles the sketch shown in 
Figure IA. 

How to Mount and Wire the Condenser 
The condenser is mounted on either the 
single-circuit receiving set described in the 
May issue of Popular Radio or the two-circuit 
receiving set described in the July issue. 
Figure 2 shows the method of mounting the 
condenser on the single-circuit receiving set. 
The condenser is fastened to the end of the 
baseboard by means of the screws L and M. 
A binding-post P is added to the panel of the 
receiving set about 1 inch from the binding- 
post marked "Antenna," as shown in Figure 2. 
A wire is clamped under the condenser screw 
N which passes through the metal strip E, 
forming one terminal of the condenser. This 
wire is led to and connected to the back of 
the binding-post marked "Antenna" without 
disturbing any of the other wires which are 
already connected to this binding-post. An- 
other wire is connected to the terminal of the 
metal sheet C and led to the back of the 
binding-post P. 

In the diagram in the May issue a short 
stiff wire is shown attached to the "Antenna" 
binding post and extending toward a similar 
wire attached to the "Ground" binding-post. 
The wire on the "Antenna" binding-post is 
removed and a longer one substituted so > as 
to form parts Q and S; Figure 2. A similar 
short piece of stiff copper wire T is attached 



between the first and second nuts of binding- 
post P. There is a very short gap between 
wires Q and T and between S' and S. These 
gaps are for protective purposes when one for- 
gets to throw the lightning switch to the 
grounded side. Another method of protection 
would be to install a lightning arrester in the 
antenna system. The arrester may be installed 
just outside or just inside of the building, 
preferably the former. This serves as an 
extra precaution when one forgets to throw 
the lightning switch to the ground terminal 
when the receiving set is not being used. 

If the condenser is mounted on the receiving 
set described in the July issue, it may be 
placed as shown in Figure 3. In other words, 
it is mounted upon the vertical board which 
supports the primary coil tube previously 
described. The connections from the con- 
denser to the binding post on the front panel 
of the two-circuit set are made as described 
above. 

If the connections to the receiving set have 
been made as described, the antenna lead-in 
wire is removed from the binding-post marked 
"Antenna" and connected to the new binding- 
post which has been added to the front panel 
of the receiving set. (See P, Figures 2 and 3). 
The condenser is now included in the electrical 
circuit together with the tuning coil, between 
the antenna and ground. This connection to 
the binding-post is used when it is desired to 
receive wavelengths of 300 meters or below. 
To receive wavelengths of 300 meters or more, 
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the antenna lead-in will ordinarily be con- What It Will Cost 

nected to the binding-post marked "Antenna" rp U . . , . . , . - . 

and the operation of the receiving set is then v J>f le ^ Tt n* C ° StS ° f 

as described in the previous articles. The vanous ,teras are h ? ted as follows: 

switches are set so as to include more turns *2 metal strips (copper, brass or 

of wire on the tuning coil (or the primary aluminum) $0.10 

coil of the two-circuit receiving set) with the 3 sheets of mica (if used) 20 

antenna lead-in connected to P than when it is 1 binding-post (any type) 10 

connected to the binding-post marked 6 wood-screws 10 

"Antenna," when tuning to a given wave 2 small wooden blocks 

frequency. Paraffin 

This will provide greater coupling, resulting Paper 

in greater energy transfer from the primary to 

the secondary, and hence louder signals. Total cost $0.50 



Photographing Our Emotions — by Radiol 

How highly sensitive radio apparatus is now being used in the realms of medi- 
cine for recording the physical and nervous conditions of patients ; how this same 
apparatus is even making graphic records of the reactions of our thoughts — will 
be told in the January issue of Popular Radio by Dr. Henry Smith Williams. 




International 



RADIO BRINGS BASEBALL TO THE CURB 
Some intimation of the possibilities of radio for adding to the sum of human happi- 
ness was demonstrated over a wide area during the World-Scries baseball games in 
V New York, when sideline reports of each play were broadcast from WJZ — thanks 

to the timely cooperation of the Western Union in furnishing wires. One enterprising 
radio amateur installed a receiver on his motor car and demoralised the financial 
center of the world for a few hours when he established himself on Wall Street and 
permitted millionaires and office boys to follow the score. 
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Help your neighbor. If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results — send it to the "Listening In" page. 



How to Combine Your Crystal 
and Your Vacuum Tube 

ONE reader finds that he can use a 
crystal and vacuum tube at the same 
time with a saving of life erf both the tube 
and batteries and at the same time increase 
the strength of signals over and above 
the strength that a crystal will ordinarily 
produce. He uses a circuit similar to 
that on page 222 of the July issue of 
Popular Radio. He writes: 

I have my crystal detector connected 
across my vacuum tube circuit ; that is, from 
the top side of my loose coupler to the nega- 
tive terminal of my "B" battery. This 
enables me to hear signals through my crys- 
tal detector. Then I turn on the tube, with 
the crystal still connected, and find that the 
signals increase in sound to a point nearly 
equal to that of the tube when it is used by 
itself with about half the current it takes to 
bring in the signals on the tube. I have the 
wire connecting the crystal to the negative 
"B" battery loosely connected and by lifting 
it away and thus disconnecting the crystal, 
the signals disappear. This proves that by 
the use of both detectors the signals can be 
increased with half the power from the 
battery, which saves the charge in the bat- 
tery and at the same time lengthens the life 
of the tube, as it does not have to burn so 
brightly. Test this out to your own satis- 
faction and see what you think about it 

W. J. Thompson 



The High Cost of Radio in 
Germany 

THE radio fan abroad is not blessed 
with the advantages of his Yankee 
confrbre. The handicaps under which 
Hans struggles in Germany, for instance, 



is briefly outlined by Vice-Consul 
Nathaniel B. Davis in Berlin: 

German manufacturers of radio apparatus 
and equipment are not in a position to make 
extensive deliveries of their product. This is 
due to the fact that up to the present time 
the demand has not been sufficiently great to 
warrant the manufacture of radio instruments 
in large quantities. 

Amateur radio work is not popular in Ger- 
many and stations are not numerous. Radio 
telephony in particular is almost an unknown 
science except to engineers, professional oper- 
ators, and experimenters. The principal rea- 
sons given for the lack of interest in radio 
on the part of the general public are that ama- 
teur stations are a luxury beyond the means 
of the average German, under present economic 
conditions, and official restrictions on their use. 

All radio communication in Germany is 
under the control of the Federal Post Office 
Department, which operates the commercial 
stations. Private installations must ordinarily 
be made by the Department; in exceptional 
cases private companies or individuals may be 
authorized to erect their own plants, but they 
must first obtain a license from the Post Office 
Department The fee for such a license va- 
ries according to the size of the plant, with a 
maximum of 2,000 marks a year. 

At present only one station in Berlin is 
licensed to broadcast. This station broad- 
casts market and exchange quotations. Sub- 
scribers to its service are permitted to install 
receiving stations upon payment of the license 
fee and the monthly subscription rates, which 
vary at present from 1,000 marks to 7,500 
marks, according to the class of subscription. 
Subscribers may rent receiving sets from the 
Post Office Department for 2,500 marks a 
month if they do not desire to build their own. 

In spite of the lack of demand for short- 
wave amateur apparatus there are a number 
of firms in and about Berlin which manufac- 
ture either complete receiving sets or parts. 
Vacuum tubes are almost unavailable, and 
practically all receiving sets manufactured in 
the Berlin district operate with crystal detectors. 
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Blocking Bandits with Radio 

THE use of radio for running down 
law-breakers is not new. But a novel 
and dramatic use of it is being found, 
for it is thwarting the bandits of Mexico ; 
here is a description from a former of- 
ficial of the American Chamber of Com- 
merce in Tampico : 

It took robbery and violent death at last 
to bring radio into the Tampico oil fields as 
the new hope of the oil companies, and the 
rurales who are supposed to preserve law 
and order. The recent killing of one Amer- 
ican, the wounding of two others and the 
taking of 42,000 pesos from a paymaster for 
the Companias del Agwi finally decided that 
organization to apply to the Mexican Gov- 
ernment for a permit to install radio re- 
ceiving and sending apparatus, for connect- 
ing its headquarters in Tampico with its sea 
loading stations and camps in .the lower field, 
in the State of Vera Cruz. 

Robberies have been of almost weekly oc- 
currence in the great Tampico field, which 
takes in hundreds of square miles of jungle 
in which, heretofore, the bandits have found 
it easy to outwit the rurales. A gang of 
bandits that was recently broken up was 
armed with portable telephones and had 
been listening in on the private lines of 
companies; there is little doubt that the 



arrangements for the transportation of the 
payroll stolen from the Agwi company were 
discovered by the bandits in that manner. 
The company had arranged to send the 
money over the most dangerous part of the 
trip by airplane, believing it could evade 
bandits in that way, but the bandits evidently 
had learned all the details of the plan, and 
held up the paymaster before he reached the 
place where he was to have taken the airplane. 

The Mexican Government has a monopoly 
on all telegraph and telephone communica- 
tions, however, and it is only by special per- 
mit that any private company can transmit 
or receive messages. The great oil com- 
panies have such permits and all the prin- 
, cipal companies have private telephone 
lines — the only long-distance telephone lines 
in Mexico. All radio outfits which cross the 
border, therefore, must be reported to the 
Mexican Government, and it is believed that 
the government can easily keep tab on all 
such equipment in territory under its con- 
trol, so that it will be virtually impossible 
for bandits to listen in on the oil companies 
by radio. At present, the bandits know noth- 
ing of radio. 

The experiment the Companias del Agwi 
is about to make will be watched with great 
interest by about thirty other oil companies, 
and it is probable that soon radio will have 
secured a start in Mexico from which there 
will spread rapidly, enlightenment and prog- 
ress throughout the entire Republic. 

Lee Shippey 




A STATIC-PROOF RADIO SET 
When two hundred members of the American Canoe Association recently gathered 
at Sugar Island, near G ana go que, Canada, for an evening 's entertainment, they were 
treated to a truly remarkable exhibition of the possibilities of radio. A huge (and 
obviously home-made) receiving set was carried out before the audience, an aerial 
tear solemnly run up on a flag-pole and a serious radio lecture was delivered by the 
"operator," Oscar S. Tyson. Inside of the set was concealed George P. Douglas, 
who with the help of a phonograph for music, a megaphone for speaking, two flash- 
lights for tubes and several "rattlers" and "squeakers" for static gave a very credit- 
able bit of broadcasting which entirely fooled the audience-^-until the front plate of 
the set was removed at the, end of the entertainment. 
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Radio on Life-Boats 

EVEN the life-saving boats of the 
romantic Coast Guard service are 
becoming modernized — by the installation 
of radio sending and receiving apparatus. 
(Glance at the cover design on this maga- 
zine.) Some months ago the Bureau of 
Standards conducted some tests of this 
equipment off Atlantic City; new experi- 
ments are now being carried on at the 
Curtis Bay Station, south of Baltimore. 
Only the expense of the apparatus has 
prevented earlier installations. How the 
problem is being worked out is told by an 
expert as follows : 

The one great hindrance to the work of 
life-saving corps has been in maintaining com- 
munication. In pre- radio days the only 
methods of communication between a founder- 
ing ship and vessels were the use of rockets 
and the shooting off of bombs, and even these 
were of limited value as they served only as 
a means for determining the approximate posi- 




THE MODERN SUCCESSOR TO 
THE ROCKET 
Conversation by radio between shipwrecked 
mariners and their rescuers may lack tht 
dramatic touch furnished by fireworks-signals. 
But it will save more lives. 



tion of the vessel in distress, and could give 
no details of the trouble. 

Radio, as supplied to the vessels them- 
selves, has offered a partial solution to this 
problem; the application of radio to the life- 
boat itself has been a more difficult problem 
to solve, largely because ah antenna mast 
and antenna on a life-boat, even though 
of the sturdiest construction, could last only 
a few moments in a heavy sea. Further, 
when a life-boat approaches a ship's side, 
the aerials would undoubtedly be carried 
away when the boat rolled over against the 
vessel. To overcome this difficulty a new 
type of antenna has been developed which does 
not require masts; it is virtually a loop an- 
tenna, and is the outcome of a considerable 
amount of experimental work in connection 
with the installation of radio on submarines. 

A heavily insulated wire is run from the 
bow of the life-boat down along one side of 
the keel, extending back to the stern, up the 
stern, and then back to the bow on the same 
side of the boat along the scuppers. The 
same wire is then led in the same path, fore 
and aft, on the other side of the boat, so 
that it forms a two-turn loop. The two 
terminals are led to the radio telephone in- 
stallation which is located under the canvas 
spray-hood. This form of antenna can be 
used for both transmitting and reception 
over the normal cruising range encountered. 
The equipment used is of the Western Elec- 
tric type that was employed during the war 
on submarines and sub-chasers. The trans- 
mitting and receiving apparatus used at the 
Coast Guard land station is also of the West- 
ern Electric type. 

By the use of this new equipment, the life- 
saving boat may be at all times in two-way 
communication, not only with the land base, 
but with the vessel in danger, and with other 
ships standing by. 

D. C. Sanders 



Side-line Reports by Radio 

ONLY the inability of the broadcast- 
ing stations to obtain the necessary 
telephone wires for transmitting side-line 
reports of the big football games this 
fall prevented the radio fans from listen- 
ing in on any considerable number of 
these picturesque events. One university 
is apparently going to do its own broad- 
casting in its own way, as this note from 
New Haven will attest: 

The authorities at Yale University announce 
that in the future athletic events will be broad- 
cast by radio to the surrounding cities. This 
means that anyone within a distance of about 
fifty miles of New Haven will be able to re- 
ceive by radio play-by-play reports of the foot- 
ball, hockey, lacrosse and other games. 
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This department is conducted for the benefit of our readers who want expert help 
in unravelling the innumerable kinks that puzzle the amateur who installs and operates 
his own radio apparatus. If the mechanism of your equipment bothers you — if you 
believe that you are not getting the best results from it — ask The Technical Editor. 



THE flood of inquiries that has poured in 
upon the Technical Editor has not only 
furnished evidence of the need of this depart- 
ment: it has also necessitated a system of 
handling the correspondence that will insure 
the selection of and answer to only those 
questions that are of the widest application and 
that arc, consequently, of the greatest value to 
the greatest number of our readers. Our cor- 
respondents are, accordingly, asked to cooperate 
with us by observing the following requests : 

1. Confine each letter of inquiry to one 
specific subject. 

2. Enclose a stamped and self-addressed en- 
velope with your inquiry. 

3. Do not ask how far your radio set should 
receive. To answer this inquiry properly 
involves a far more intimate knowledge 
of conditions than it is possible to incor- 
porate in your letter. 

The questions that are not of sufficient gen- 
eral interest to warrant publication in this de- 
partment will be answered personally. Many 



of these questions are being answered by re- 
ferring the correspondents to items that have 
already been printed in these pages. To get 
the full benefit of this service, therefore, save 
your copies of Popular Radio. 



Question : Please give me a hook-up 
for a tuning coil, a crystal detector, a 
variable condenser and a honeycomb coil. 

T. P. D. 

Answer: A circuit that uses the instru- 
ments you have on hand is illustrated in 
Figure 1. You will not need the honey- 
comb coil, but you will get better results if 
you obtain a fixed telephone condenser and 
hook it across the telephones as shown in 
the diagram. This condenser will serve to 
shunt the radio frequency currents around 
the telephone, allowing only the audio fre- 
quency currents to pass through them. 




FIGURE 1 

A crystal detector circuit that employs a single slide tuning 
coil and a variable condenser for tuning. 
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FIGURE 2 
Diagram for a regenerative set with 
one stage of amplification. 




L#^|.hM*|.W- 



Question: Please give me a hook-up 
for this set : a 43-plate variable condenser, 
an inductance coil (10 taps), a vario- 
meter, an Acme amplifying transformer, 
two rheostats, two sockets, a Cunning- 
ham detector tube, a Radiotron amplifier 
tube, three "B" batteries, a grid leak and 
condenser, and an "A" battery. 

William Engle 

Answer: See the diagram in Figure 2. 
The antenna tuning is accomplished by 
means of the taps, the secondary circuit is 
tuned by the variable condenser VC, and the 
plate circuit is tuned with the variometer. 
The first jack is a double circuit jack and the 
second is a single circuit jack. This circuit 
will be found to be selective and easy to tune. 



Question : Will you give me a hook- 
up using the two-slide loose coupler, as 
described in the July issue of Popular 
Radio? This circuit should also include 
one fixed condenser, one variable con- 
denser, crystal detector and phones. 

Raymond Langley 

Answer: This is shown in Figure 3. 
* * * 

Question : How can I cut out static 
on a regenerative set? 

James Gooch 

Answer: We know of no method of cut- 
ting out static entirely. It may be materially 
reduced by the addition of a single stage of 
radio frequency amplification to be attached 
immediately before your present regenerative 
circuit. 
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FIGURE 3 

Diagram for the hook-up of a standard loosely coupled 
crystal receiver. 
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Question : Kindly send me a hook-up 
for the following: variocoupler, two 
variometers, variable condenser; also a 
circuit that shows the connections for a 
series-parallel switch. 

J. A. Beatty 

Answer: The hook-up is shown in Figure 
4. The variometers are designated as GV 
and PV, and the grid leak and condenser 
are marked GL and GC. C is a fixed tele- 
phone condenser. The antenna circuit is 
tuned by the taps on the primary and by the 
condenser VC. The secondary circuit is 
tuned by the grid variometer GV, and the 
plate circuit is tuned by means of the plate 
variometer PV. The series-parallel switch 
will be found very effective for changing 
the wavelength range. 



FIGURE 4 

Hook-up for a regenerative set, with a series- 
parallel switch for the variable condenser. 

Question : Please send me a hook-up 
for a simple spark coil transmitter. 

R. Harris 



Answer : This set may be made of a 
Ford coil, and will operate on a few dry bat- 
teries. The wavelengths of the transmitted 
signals are controlled by the two clips on the 
oscillation transformer. See Figure 5. 



Question : Please give me, by dia- 
gram, the best hook-up for a plate and 
grid variometer, variocoupler, a series- 
parallel switch for a condenser in the 
primary of the variocoupler, and a 
vacuum tube detector. What "ohmage" 
phones would you recommend? 

IVAR SWANSON 

Answer: Consult the answer to J. A. 
Beatty and the diagram in Figure 4. Tele- 
phones of 3,000 ohms are recommended. 
This circuit should be very efficient if the 
instruments you intend using are of a reli- 
able make, and if* the set is assembled in 
a careful and workmanlike manner. 




FIGURE 5 
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— A simple spark transmitter made from a Ford coil. 
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FIGURE 6 

A crystal detector circuit that employs a vario- 
meter and a variable condenser for tuning. 



VC. 
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Question : Please give me a hook-up 
for a crystal receiving set that uses a 
variometer and a variable condenser. 

Walter Strang 

Answer: Figure 6 gives you the hook-up 
you require. The secondary circuit is tuned 
by the variometer, and the antenna circuit is 
tuned by the condenser and variometer in 
combination. A fixed condenser C is con- 
nected across the telephones. The vario- 
meter and the variable condenser both vary 
the wavelength of the circuit continuously, 
so that very minute changes in wavelength 
are possible and interference is reduced to a 
minimum. 



Question: Please send the following 
information : What is the correct hook-up 
for a crystal set that employs a vario- 
meter, a variocoupler, a fixed condenser, 
a crystal detector and phones? Would a 
crystal set that contains these items be 
helped by the addition of two coils? One 
coil has 16 taps, (8 turns to a tap), and 
the other has 11 taps, ranging from 20 
turns to 5 turns to a tap. 

Jack Clover 

Answer: You may use the hook-up shown 
in Figure 7. The two coils you speak of 
would not help you much, but you could 
improve the set by the addition of a variable 
condenser connected across the secondary of 
the variocoupler. This set could be easily 
changed to a regenerative vacuum tube re- 
ceiver. 




FIGURE 7 

In this circuit a variocoupler and a variometer 
are employed for tuning. 
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Items of general interest that you ought to know; bits of useful information that 

every radio fan ought to know. 



A Radio Message Averts a Battle 
Just as the British forces were on the point 
of opening fire on the advancing cavalry of the 
Turkish Nationalists (which had just occu- 
pied Kum Kalesi in the neutral zone), and 
thus precipitated what in all probability would 
have been another war, Col. Shuttleworth, of 
the British forces in Chanak received a radio 
message from General Harington in Constan- 
tinople that gave orders to suspend the attack. 
Under a flag of truce the representatives of 
the two conflicting forces parleyed — and the 
impending battle was avoided. 

* * * 

A New Radio Set Sells an Old House 
Unable to dispose of an old house in Dallas, 
Texas, an enterprising real estate operator in- 
stalled the very latest radio receiving set in it, 
and so advertised in the leading paper. From 
the dozens of offers that poured in he selected 
one that enabled him to dispose of the prop- 
erty at a good price. 

* * * 

General Pershing Listens In 
The recent mysterious appearance of an 
antenna running around the top of one of 
the big army limousines used by General 
Pershing gave rise to rumors that the former 
chief of the A. E. F. had become a radio fan. 
The installation was made by the general's son, 
Warren, in collaboration with an obliging 
army sergeant. 

* * * 

Connecticut Amateurs Signal to Porto Rico 
For the first time in the history of radio 
communication has been established between 
amateurs in Porto Rico and this country. 
Messages have been exchanged between the 
Porto Rico Radio Club and the American 
Radio Relay League headquarters in Hart- 
ford. The first message from the island to 
the mainland was relayed from San Juan, 
Porto Rico, to 4FT Atlanta, Ga., thence to 
4BX at Wilmington, N. G, and finally to 1QP, 
J. L. Reinartz, South Manchester, Conn. A 



return message was transmitted from Hart- 
ford to San Juan in the record time of one 
hour and 27 minutes. 

* * * 

Radiograms by Wire 
The next time you want to send a 'message 
by radio merely drop into (or telephone to) 
the nearest Postal Telegraph office and enter 
your order. Arrangements have been com- 
pleted with the Radio Corporation of America 
for co-operating in the handling of this traffic. 

* # * * 

The Radio Bug Bites Royalty 
Now that the Prince of Wales has joined 
the ranks of the radio fans and has had a set 
installed at Windsor Castle, high society in 
England may no longer hesitate to accept the 
new art as dc rigeur. It is even rumored that 
the Prince has so interested the King and 
Queen in radio that receiving apparatus may 
be installed at Buckingham Palace, 

* * * 

Miniature Radio Sets for Children 
The radio station located in the Eiffel Tower 
is affecting the toy industry of France, accord- 
ing to M. Lepine, former Prefect of Paris. 
Little Pierre has lost interest in his tin soldiers 
and even in his scooter, and is now saving his 
centimes for a miniature radio set. 

* * * 

The Human Voice Spans the Atlantic 
What is said to be the first authentic record 
of the human voice being carried across the 
Atlantic by radio on low wavelengths was made 
October 6th, when Sir Thomas Lipton spoke 
from WOR station in Newark and was heard 
in London by Gordon Sel fridge. 

* * * 

A Radiogram Saves 217 Lives 
Another stirring chapter was written in the 
romance of radio at sea when the steamship 
City of Honolulu burst into flames while 670 
miles off the California coast on October 12th. 



Digitized by 



294 



POPULAR RADIO 



Not only did radio keep the world informed 
of the progress of the fire, but brought help in 
time to save all of the passengers and crew. 
Before the days of wireless such a conflagra- 
tion would have meant suffering and death. 

* * * 

Grand Opera in an Airplane 
The commercial passenger airplane that flies 
between Geneva to Paris installed a receiving 
set this fall and entertained its fourteen pas- 
sengers with concerts broadcast from Lau- 
saune. It is not inconceivable that members 
of Parliament, the French Senate and other 
legislative bodies will soon be enabled to attend 
the deliberations of their respective organiza- 
tions, while they are in the air — they referring 
to the members only. 

* * * 

A Radio Set Squelches a Native Uprising 
The natives of Nyassaland, Central Africa, 
got their first introduction to radio when the 
British forces penetrated that territory recently 
with motor lorries fitted with wireless installa- 
tions. So terrified were the superstitious blacks 
with the "machine that could speak without 




International 



A CORKING IDEA 
When a press agent tells us that a small wire 
attached to corkscrew inserted in a flask acts 
conveniently as a new kind of radio receiver, 
of course we believe it — not! What the press 
agent really had in mind was to arouse public 
curiosity in the exhibits promised for a coming 
radio show. 



mouth and hear without ears" that they 
promptly assumed that the god of the ether 
could listen in even upon their secret whis- 
perings. So they promptly behaved themselves 
accordingly. 

* * * 

Fighting Floods by Radio 
To broadcast warnings of flood, not only for 
the purpose of summoning aid but also to 
warn distant residents of impending danger, a 
radio sending station has been installed near 
the source of the Verde River in Arizona — the 
water supply base of a 200,000-acre irrigation 
project. Radio offers the only means of com- 
munication between Phoenix and the upper 
reaches of the river, where storms often cause 
enormous damage to the country below. 

* * * 

Hypnotised through the Earphones 
Can a sane, normal human being be hypno- 
tized by radio? Evidence in the affirmative is 
offered by Miss Beatrice Kyle, who donned 
the earphones and permitted herself to be put 
into a trance for a period of several hours and 
exhibited on a cot in a store window in Bir- 
mingham, Ala. The hypnotist was located at 
a radio transmitting station several blocks away. 

* * * 

Radio Substitutes' for the School Ma'am 
The project for employing radio for educa- 
tional purposes is apparently nearer fulfilment 
in Hawaii than in this country. The superin- ' 
tendent of public instruction in Honolulu has 
just announced plans for installing radiophones 
in the rural schools; eventually programs of 
an educational nature will be broadcast from 
the headquarters of public instruction. Slowly 
but inevitably radio is destined to bring the 
world's greatest educators to the Little Red 
School house. 

* * * 

A Pou>er Plant in a Suit Case 
Tests recently conducted at the Rocky Point 
Station of the Radio Corporation of America, 
prove that the new high-power vacuum 
tubes are superior to the cumbersome and ex- 
pensive high-frequency alternators now in use 
for transoceanic radio communication. A spe- 
cial test set that employed six of the new 
General Electric Company 20 K.W. tubes, was 
recently put into transatlantic service, with- 
out notifying either the sending operators or 
the receiving operators on the other side of 
the world. Neither the foreign operators nor 
the Americans noticed any difference in the 
signals, so it is assumed that the signal strength 
was comparable with the alternator signal, 
although the antenna current with the tubes 
was only a little over half that produced by 
the alternators. . 

This is a remarkable achievement, particu- 
larly when it is borne in mind that the alterna- 
tors take up almost the center floor space of 
the huge Rocky Point plant, whereas the tubes 
which accomplished the same results could 
almost be put in an ordinary suitcase. 
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What is the biggest thrill YOU ever got over the radio? Have you ever picked 
up a call for help? Or located a lost friend — or helped to run down a fugitive, or 
listened in on a conversation of peculiar personal interest to yourself? For every anec- 
dote, humorous or grave, ranging from 50 to 300 words in length, the Editor will pay 
upon acceptance. Address contributions to the Editor, Adventure in the Air 
Department, 9 East 40th Street, New York City. 



I Pick Up a Warning From An 
Unknown Hero 

TALES of the exploits of un-named 
heroes stir the blood and establish 
one's faith in the innate great-heartedness 
of the well-known but often maligned 
Human Race. Here, for example, is a 
true tale from the sea that comes from an 
experienced ship's radio operator : 

We were steaming ahead through a hurri- 
cane such as is only known in the Caribbean 
Sea and the Gulf of Mexico. The Grayson, 
a typical tramp steamer of small tonnage, 
was laboring heavily in the fearful weather. 
Her skipper was a worried man. Shortly 
after dark he came into the wireless room 
to- ask me if I had received the regular 
weather forecast from the radio station at 
Jamaica. I had not heard a thing from that 
station or any other for over twelve hours, 
and told him so. He expressed his opinion 
of me and of wireless operators in general. * 

"I've got to call at Kingston and it's a 
tricky harbor,"' he growled. "I want to 
know how the wind is going to set me when 
I make it, and it's up to you to get the re- 
ports. The last man always gave them to 
me and I want you to give them to me." 

He slammed the door as he made his exit. 

Patiently I tried to pick up some signals 
which would at least give me an indication 
that my set was working. I had been thus 
busying myself for over an hour when sud- 
denly I heard "CQ, CQ," which is the signal 
-for all stations to copy. It sounded like a 
ship station calling. 

"CQ," he continued, "Jamaica is being 
shaken by terrrific earthquake. Huge tidal 
wave sweeping Kingston harbor and vicin- 
ity." 



Then followed a series of unreadable dots 
and dashes which dwindled into a profound 
silence. Not another signal, no call letters, 
no signature was sent. 

Breathlessly I carried this missive to the 
skipper. He read its contents, grunted his 
surprise and asked, "Where did this come 
from?" 

After I had told him I did not know 
where it had come -from or who had sent it, 
he again expressed his opinion of wireless 
operators in general and of me in particular. 

I returned to my post in the wireless cabin 
to listen in for more news, but a silence 
broken only by bursts of static had again 
fallen over the Caribbean. 

Along toward midnight* the skipper came 
stamping into the cabin. He had lost some 
of his gruffness. 

"Sparks," he said — and I knew when he 
addressed me as Sparks that we were on bet- 
ter terms — "are you sure you got this mes- 
sage over the wireless and didn't dream it ?" 

I assured him. 

"Well," he mused, "there is something 
funny; we should have picked up the light 
at Kingston over an hour ago, and we can't 
see it yet." 

"Maybe the lighthouse has toppled over," 
I suggested. 

"Maybe," he agreed. "I'm going to haul 
around and steam offshore, anyway." 

At eight bells, we had swung around and 
were putting out to sea again, and I turned 
in. The following morning, after breakfast, 
I got in touch with a British cruiser. He 
confirmed the dispatch I had received the 
previous night, and added that the radio 
station at Kingston had been demolished by 
the earthquake at noon the previous day. 
That eliminated the possibility of Kingston 
having sent that mysterious message. 

Where the warning came from and who 
sent it is still an unsolved problem. Pos- 
sibly some vessel in the vicinity, equipped 



295 



Digitized by 



296 



POPULAR RADIO 



with radio, had undertaken to warn off other 
ships, even though caught in the tidal wave 
herself. Several vessels were wrecked there 
at the time. Perhaps some gallant operator 
stuck to his post in the face of death and 
sent the warning which saved the Grayson 
and our whole company. But the brave chap 
evidently never lived to tell the tale or to 
know of our gratitude. 

E. Jay Quinby 

I Deliver a Death Message via 
the Purser 

EVERY radio operator who has either 
received or sent a notice of death can 
appreciate the feelings of Mr. Hecht — 
both before and after the fateful message 
was delivered to the addressee: 

While sailing on the Great Lakes as radio 
operator on the S.S. Missouri I received a 
message from WGO, Chicago. The mes- 
sage was then two days late, and it was 
the kind that an operator hates to either 
send or receive. It was worded somewhat 
like this: 

JOHN RYAN SS. MISSOURI 

YOUR FATHER IS DEAD COME HOME 
AT ONCE 

SISTER 

Instead of giving the message to a cabin 
boy for delivery in the usual way, I took 
it to the Purser and explained its contents. 
He said that he would deliver it in a way 
that would make it easier than as if Mr. 
Ryan received it without warning of its 
contents. 

The Purser found Mr. Ryan in his cabin. 

"The operator just received a message for 
you; it contains some bad news from your 
home. Your father is dead." 

Mr. Ryan dazedly repeated the Purser's 
words : 

"My father is dead ? Why, sure he's dead. 



He ought to be dead; he died thirty years 
ago!" 

What the Purser said to me will have to 
go imprinted, and the Chicago radio station 
received a pointed service message. 

R. H. Hecht 

A Radio Message Penetrates 
Prison Walls 

TO pick up a bit of news by radio 
that may save you from an other- 
wise sure death must give a man con- 
victed of murder an honest-to-God thrill 
— particularly if that bit of news comes 
to him in a prison cell, literally within 
the shadow of the electric chair. This 
adventure comes from Boston : 

When George Rollins, convicted of mur- 
der, was listening in on his little radio set 
on the evening of August 10th, he picked up 
a piece of information which may bring 
about his pardon. Rollins was in his cell, 
listening to the regular late news broadcast 
from WGI at Medford Hillside, near Boston. 
Suddenly announcement was made that Gov- 
ernor Sproul of Pennsylvania was to re- 
lease Frank Smith, alias Jesse Murphy, who 
had confessed some months before to one of 
the two murders of which Rollins was con- 
victed. The two killings occurred in Febru- 
ary, 1917; no one had yet paid the penalty for 
them. Rollins and his brother Charles were 
both implicated and convicted ; while George 
was awaiting sentence, Murphy confessed to 
one of the murders. While he did not con- 
fess to the killing, he positively stated that 
Rollins .did not do it. 

Naturally, George Rollins secured a new 
lease on life when he heard the news by 
radio that Murphy was about to be released 
from the Philadelphia Penitentiary and 
would be brought to justice in Boston. 

H. M. Taylor 




Broadcasting Should Benefit the Whole 
Community 

To the Editor of Popular Radio: 

"The plan you suggest seems to me an excellent one, 
and J hope ivill result in distinct benefit to the whole 
community," 

President, University of Chicago 
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THE IDEAL CHRISTMAS GIFT 

A WORKRITE CONCERTOLA 

FOR THE WHOLE FAMILY 

One of these Loud Speakers is just the thing to make Christmas a 
merry time for the family. "WorkRite" quality means that it will 
WorkRite. Winter evenings will be short and lively with a Work- 
Rite Concertola on your set. 

Except for the phone units, THERE IS NOT THE SLIGHTEST 
METAL in either the WorkRite Concertola Senior or Junior. The 
sound chambers of the Concertolas are made from our specially 
developed material, which reproduces voice or music in a clear, loud 
tone without the slightest distortion. Just right for the home. Why 
listen to music through a "tin-panny" metal horn that loses all the 
beautiful tones of the artists, when you can get a WorkRite Con- 
certola that will give you perfect reproduction of concerts? 
IMPORTANT ! A special phone unit has been developed for . 
use in the WorkRite Concertolas. The combination is un- 
equaled. This phone unit will not be sold separate from the 
Concertolas. 

The WorkRite Concertola Senior is built from numerous plies 
of the finest mahogany, oil rubbed and finished exactly like 
your piano. It is 10" square by 15" high. Place it on your 
library table and run wires to your set in any other part of 
the house. 

Test the WorkRite Concertolas side by side with ANY other 
loud speaker on the market — then you can readily see the 
superiority of "WorkRites." 

WorkRite Concertola Jr. with Cord and Phone Unit, $12.00 
WorkRite Concertola Sr. with Cord and Phone Unit/$24.00 

THE EXACT ADJUSTMENT 

WITH THE CONCERTOLA BR. 

WORKRITE SUPER VERNIER RHEOSTAT 

Here is a Real Rheostat — something entirely new and very much needed. 
Indispensable on the detector tube when tuning in long-distance concerts 
or code. Pushing in knob turns off bulb. Quick adjustment anywhere 
between 6X ohms and zero. Turn the knob and get 50,000 DIFFERENT 
ADJUSTMENTS. All metal fittings made from brass and nickeled. 
Positively Never Gets Hot. The WorkRite Super Vernier *^ gQ 
Rheostat is really remarkable in its performance and will ▼ ■ •* ,v 
double the audibility of distant concerts. Price. 

WORKRITE CONCERT HEADPHONE 

We make no big claims for this headphone. All we ask 
is: TRY THE WORKRITE CONCERT PHONES 
SIDE BY SIDE WITH ANY ONE ON THE 
MARKET, even, those costing twice as much. Then 
you will know which is best. Our new sanitary head- 
band is covered with strong celluloid which is easily 
cleaned. Phone cases made from aluminum. Magnets 
made and arranged for 100% efficiency. Extremely 
sensitive and free from distortion. Weight complete 
with cords only 12 ounces. Try a set and see what a 
REAL phone is like. PRICE COMPLETE j Q cq 
WITH CORD *0 - 






SEND FOR OUR FREE CATALOGUE 



THE WORKRITE MFG. CO., S&HSffifTCS 

(Branch Office: 2208 MICHIGAN AVE* CHICAGO) 
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THE advanced design of Eisemann radio units has met with instant favor 
wherever shown. The concave dial gives a mounting flush with paneL 
In appearance it is in marked contrast to the usual protruding knobs and 
dials. Another distinctive feature is the complete self-insulation of each part, 
making possible the use of a panel of wood, metal, or any other material. 



Variometer 
Both Rotor and 
Suitor forms mould- 
ed of Bakelite. Ex- 
tremely light in 
weight. Electrical 
losses reduced to a 
minimum. 

Price each $8.75 




Variocoupler 
The primary. Tap 
Switch for tuning 
the antenna circuit 
is an integral part 
of the Variocoupler. 
No external switch, 
shielding, dial, or 
knob necessary. 

Price each $1030 



In addition to the units illustrated, other Eisemann 
products are Head phones, Vacuum Tube Sockets 
and Audio Frequency Transformers — all made to 
the highest electrical and mechanical standards. 



Variable Condenser 

Balanced type 
Rigidly constructed. 
Metal bearings front 
and rear. Rotary plates 
balanced, assuring con- 
stancy of setting. Ver- 
nier equipped. 

Capacity .001 mfd. 
Price each $7.50 




Variable Condenser 

Unbalanced type 
Aluminum plates ac- 
curately spaced elimin- 
ating any possibility of 
"shorts" between plates 
and assuring a more 
constant air gap. Ver- 
nier equipped. 
Capacity .001 m/d. 

Price each $7.00 
Capacity .0005 m/<L 
Price each $6.50 



A combined Filament Rheostat and Potentiometer, 
with concave dial which conforms to the design of 
the parts illustrated, is now in course of preparation. 

Write for Descriptive Folders. 

EISEMANN MAGNETO CORPORATION 

William N. Shaw, President 

DETROIT BROOKLYN, N. Y. CHICAGO 
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To the 
Radio Public 

The Bel-Canto is entirely different 
from any other loud speaker on the 
market — in a class by itself. See it 
and hear it and know for yourself 
why hundreds of orders for this re- 
markable instrument are pouring into 
our factory 

.The Bel-Canto is built on a new 
and patented principle of radio 
acoustics. The sound is amplified 
without any distortion and the tone 
is of such clarity and mellowness as 
to surpass any other amplifying de- 
rice that we know of — even those 
selling at $100 or more. Yet the 
price of the complete Bel-Canto is 
only $30. 

If your dealer has not yet stocked 
the Bel-Canto, order direct from the 
factory. We will send postpaid on 
receipt of price or by C.O.D. the 
complete, instrument — including spe- 
cial amplifying phone, hard rubber 
plug and ample cord. 

BEL - CANTO CORPORATION 
417 R. 34th Street 
New York 



Marvelous in 

Performance 



To Jobbers 
and Dealers 

To give you a free opportunity to 
demonstrate the Bel-Canto to your 
customers and to prove by actual 
performance in comparison to any 
other loud speaker on the market 
that the Bel Canto is a far superior 
instrument, we make the following 
special offer to the trade only. 

Fill out and mail the coupon. We 
will ship the complete Bel-Canto to 
you C.O.D. — deducting the maximum 
discount. Try out this remarkable 
loud speaker. If at the end of 10 
days you are not more than satisfied 
with its performance, you may re- 
turn it to us and we will uncondi- 
tionally refund your money. 

This special offer is to the trade 
only and is limited to one complete 
Bel-Canto. 



Bel-Canto Corp., 417 E. 34th St.. New York 
i© C. O. D. 
Loud Speaker. You 

are to refund my money at the end of 10 
days If I am not I 




Beautiful in 

Appearance 



Patenu applied for 
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BUILD YOUR OWN RADIO OUTFIT 

HIGH QUALITY GOODS AT LOW PRICES 

FAST SERVICE— THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 



BARAWIX SPECIAL PANEL 
MOUNTING VARIABLE CON- 
DENSER8 
• L8I2— 43 plate .001 

^^mt^ Mfd $2.35 

B B L8I3— 21 plate .0005 

iRtaSSTB WftL I * 90 

■ ■ L8I4— U plate .00025 

■ ■ Mfd 1.40 

■ L8I5— 3 plate Vernier 1.05 
^^^^^■V, These are especially high grade 

condensers and we guarantee 
them to be mechanically and electrically 
perfect. Genuine bakellt* end plates 
of high dielectric and great mechanical 
strength. Sturdy aluminum alloy plates 
perfectly spaced to insure smooth, even 
reliable capacity. Our lew prices pave 
you money. These condensers are of the 
very best make and are nut to be com- 
pared with many infer or cheap condensers 
offered. We guarantee them to please 
you or your money back. 



COMBINATION VERNIER. VAR- 
IABLE CONDENSERS 

L824— 23 plate .0005 Mfd. 

Price $3.79 

L826— «3 plate .001 Mfd. 

Price $4.48, 

The latest improvement In 
condensers consists of reg- 
ular variable condenser con- 
trolled by large knob and 
dial Separate small knob I 
mounted above dial con-' 
trols a three- plate vernier condenser. This 
arrangement permits of very fine tuning. 
High-grade design and construction. Finely 
finished. Suitable for panel mounting. 





lropregnetl on . 



INDUCTANCE "HONEY COMB" 
COILS 

Carefully made — fine 
looking colls. Highest effi- 
ciency. Low distributed 
capacity effect, low re- 
f1 stance — high self Induc- 
tance. Very firm enamel 
Range given Is In meters 
when varied with .001 variable con- 
denser. Mounted colls have standard plug 
mountings. 

Art. Not Art. Price 
No. Mntd. No. Mntd. 
250 L30I $0.39 L320 $0.97 
450 L302 .42 L322 1.00 
720 L303 .49 L323 1.07 
910 L304 .54 L324 1.12 
600- 1450 L305 .58 L325 1.18 
600- 2000 L308 .63 L326 1.21 
POO- 2500 L307 .72 L327 1.30 
1200- 3500 L308 .78 L328 1.38 
1500- 4.100 L309 .82 L329 1.40 
2000- 6000 L3I0 .97 L330 1.55 
2800- 6100 LSI I 1.12 L33I 1.70 
4000 10000 L3I2 1.27 L332 1.85 
6000-12000 L3I3 1.43 L333 2. 



Turns 

25 

S5 

60 

75 
100 
150 
200 
250 
300 
400 
600 
600 
750 
1000 
1250 
1500 



Range 
120- — 
175- 
240- 
890- 



7000-15000 L3I4 1.70 L334 2.38 
9750-10500 L3I5 1.92 L335 2.60 
14500-26500 L3I6 2.18 L336 2-78 



COIL MOUNTINGS 

L34 Three coil 

mot Mng $3.95 

Hlg rade fine look- 
ing mountings. Pol- 
ishe ''luck compos! - 

tlon ' enter receptacle 

stationary, two outer ones adjusted by 
knobs. Takes any standard mounted coil. 



GALENA DETEOT0 
Easy fine adjustment 
Crystal mounted in cup. 
Moulded bane and Knob. 
Brass parts polished 
nickel finish. L732 Eatli 86c 




This Guarantee Protects You 
Examine the goods wo ship you. They 
must suit you in every respect. If 
you are not satisfied with your pur- 
chase return the goods at once and 
we will refund the price you paid. 



VACUUM TUBES 
Standard Brands— Cunningham 
Radlotron. Every one guaran- 
teed new and perfect We will 
ship brand in stock unless you 
specify otherwise, 

L 1 05 Detector. Each $4.45 

LI 10 Amplifier. Each.... 5.95 
LI 15 5 Watt Transmitter 7.70 



MYERS TUBES 
LI 13 Hiah-Mu Audlon. Has 5 times 
amplification of ordinary tubes, uscuiaies 
anywhere from 2 to 300 volts on plate. 

Each $5.00 

LI 16 Receptacle for above. Each... 1.00 
LI 17 Adapter to adspt Myers tubes for 
use In any standard socket. Each ... 8 1 .05 



MYERS CHOKE COIL 

LI 19 Each $3.50 

VACUUM TUBE SOCKETS 

»Our Special Socket. A won- 
derful value. Moulded en- 
tirely of hakelite. Four 
binding post connections. 
Bight angled contact springs. 
LI40 Each 

PORCELAIN BASI 

AND TUBE 
LI 44 Crosley for el the 
panel or table mount- W^Z 
..42 H V1_ 
High Grade combination type 
for panel or table mounting. 
Metal tube. Highly insulated 

LI46 Each 45c 



lng 




Hoi 



GRID CONDENSER 

LI 62 Mounting holes spaced 1 

to fit lugs of above ic»*. ■ -^zzr 

Cap. .00025 MF 170 I 

LI63 Same as 162 but higher 
grade. Enclosed In met a lease 



VARIABLE GRID LEAK 

Pencil mark type. Re- 
sistance may be varied 
exactly as needed. 
LI 60 Each 2lo 
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VARIOMETER 
L4 10— Completely as- 
sembled, price $2.89. 
UN— Not assembled 
but all parts com- 
plete. Including wind- 
lap form. $1.90. 
Perfect In design and 
construction. Accu- 
rate wood forma. Cor- 

rect inductive ratios. Solid baked windings. 
Positive contacts.Hlghest efficiency. 




VARIO-COUPLER 
With this loose coup- 
ler and two vario- 
meters, together with 
the necessary other 
parts, a highly effi- 
cient tuning set can 
be made. Easily 
mounted on panel. 
Primary winding on 
formica tube. Inductively coupled for 
180 to 600 meters. Multiple taps per- 
mit fine tuning. 

&ly assembled $2.40 

L4I6 Not assembled, but all parts com- 
plete. Price $1.35 

L4I7 Rotor ball only. Each 29c 




1DIO FREQUENCY AMPLIFY- 
ING TRANSFORMER 

95 Each $3.50 

is transformer will get 

» long distance stations 

id and clear. Permits 
easy sharp tuning. 

tips cut out statlo and 

jerference. Makes your 

t sensitive enough to use 

loop aeriaL Enclosed 
metal case affording ( 

rfect shielding. Suit- 
able for panel or base mounting. Because 
of its special design can be mounted In 

y V. T. socket. Works with any make 
of tube. Wave ranges 150 to 550 meters. 
wiring diagrams included. 




OUR SPECIAL AUDIO FRE- 
QUENCY AMPLIFYING 

TR ANSFORMERS 

. || Aa high as three stages 
' Bk can be used without howt- 

|M| Is^L lng. due to proper ira- 

■13 pedence ratio, minimum 
B I distributed capacity, low 

wM Ulcere losses and proper tn- 

iffV^^nBr sulation. Mounted style 
sV# has bakeUte panel with 
binding post connections. Unmounted has 
core snd colls assembled with two holes 
in core for fastening to apparatus. 

L234 10 to 1 Mounted. Each $3.69 

L235 10 to 1 Unmounted. Each.... 2.95 

L236 3 to 1 Mounted. Each 349 

1237 3 to 1 Unmounted. Each 2.85 



FILAMENT CONTROL RHEO- 
STATS 

Crosley— Wound on vulcan- 
ized fiber. Adjustable to any 
panel. Complete with knob. 
LI 30 Each ..54© 



Best grade. High heat resist- 
ing base. Diam. 2*4 in. cap. 
1*4 amp. Resist. 6 ohms. 
1*4 in. Knob with pointer. 
LI32 Each 48o 





POTENTIOMETER 
Same style as above rheostat. Gives fine 
"B" battery adjustment. Resistance 140 

ohms. 

LI33 Each .$1.16 



VERNIER RHEO- 
STAT 
Gives exceedingly fine eon 
trol of a battery current. 
A necessity for beat receiv 
lng results. 

LI35 Each $1.19 




PLATE CIRCUIT "B" BATTERIES 
You can make real sav- 
ings on these batteries. 
Dont pay more. We guar- 
antee them to equal any 
on the market regardless 
of price. Absolutely uni- 
form. Extra long life. 
LI80 Signal Corps type, small slse. 15 
cells. 22*4 volts. Each, 95e. 
LI82 Large Navy slse. 6*6x4x3. 15 cells. 

22*4 volts. Each $1.75 

LI84 Variable Large Navy atsc. 5 Una, 
giving range from 1614 to 22ft volte tn 

1*4 volts steps. Each $1.80 

LI86 Double Navy slse 6*4x4x6. 30 cells. 
45 volts. Suitable for amplifier circuits 
and power tube use. Two or more of 
these units in series may be used In C. 
W. and radiophone circuits. Each.. $3.40 
LI88 Combination Tapped 45 volts. 30 
cells, 6*4x4x6 battery. Tapped to give 45. 
22*4. 21. 19*4. 18. and 16*4 volta. 
Handles both detector and amplifier tubes. 
Each $&JS 



THE BARAWIK CO. ,0 Vh££ AL CHICAGOJLL. 
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USE BARAWIK STANDARD PARTS 

YOU SAVE MONEY WHEN YOU BUY FROM US 

FAST SERVICE— THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 



SOLID BAKE COPPER WIRE 
Solid bare oopper wire for aerials, leads or 
wiring Instrument*. 

Boll d Bixe Copper Wire, size 14 
L240~100 ft. coil 450 
L242-S0O ft. coll $2.16 
" re Copper Wire, size 12 
-100 ft. coil 6lo 

•' ft cotl 62.76 



STRANDED ANTENNA WIRE 

Cabled of fine copper strands. Very flexi- 
ble. High tensile strength. Best for 

* Dt8DfliS L246— 100 ft coll 65o 
L240— 500 ft coll $2.95 



ANTENNA INSULATORS 

' L260 SUe 1x3%. 

fcj Two for l9o 

L262 Blze2*»x3%. 

Two for 58o 

L264 Size I%x4. 

r«i Two for 800 

W O L266 Size lHx 

L260 L262 L264-6 1 0 % . Two for $1.35 




OUTDOOR LIGHTNING 
ARRESTER 

L980 Price $1.68 

Protect your instruments 
with this lightning ar 
reeter. You cannot af- 
ford not to. Weather 
proof porcelain case. Air 
gap type. Permanent. 
Durable, The most practJ 
0*1 Quality arrester ob 
tain able. Underwriters approved. 




PORCELAIN BASE SWITCHES 

Fine white porce- 
lain bases. Copper 
contacts and 
blades. Can be 
m »»ed as antenna 
/ switches. 
L385 Single Pole Single Throw. Each 20o 
L387 Single Pole Double Throw. Each 32o 
L384 Double Pole Double Throw. Each 50e 




SWITCH LEVERS 
Moulded composition knob. 
Exposed metal parts po- 
lished, nickel finish Fitted 
with panel bushing, s 
and two set nuts. A 



grade switch. 

L380— r 




Radius 1 
L381— IK" Radius]- Each 

— :— 1H" Radius J 22o 

SWITCH LEVER STOP 

a, polished nickel finish. 

L386— Dozen 20 c. Hundred $1.40 

ONE PIECE DIAL AND KNOB 
A flno looking knob and dial 
moulded in one piece. Neat 
clean cut design. Polished 
I black finish. Clear plain en- 
I graved scale with numbers 
f and lines In contrasting 
white enamel. Ribbed knob 
that fits the hand. The 
three sizes used on the 
same panel can be arranged to produce a 
very attractive effect. 
Three and four Inch sizes are marked 0 
to 100 and 180° of the scale. 2% inch 
size is marked 0 to 9 over 270° of scale. 
L900— 2M inch Diameter for 3-18 inch 

*haft. Each S9o 

L 90 1— 2*4 inch Diameter for *4 inch 

shaft. Each 39c 

L904— 3 Inch Diameter for 3-18 inch 

*haft Bach 49a 

L905— 3 inch Diameter for % inch 

-haft. Each 49e 

L906— 4 inch Diameter for 3-16 inch 

shaft Each 59c 

L907— 4 inch Diameter for ft Inch 
shaft. Each 99o 



GUARANTEED QUALITY GOODS 

at money saving prices. You 
can build the parts purchased 
from us into your set and feel 
confident of the best results. If 
what yon want is not shown 
hero write tis for prices — we 
have every part for your set 
ready for quick shipment and 
the prices are right. 




RADIO JACKS AND PLUGS 
Finest grade jacks. 

Improved design. 
Best materials. 
Phosphor bronze 
springs. SUrer con- 
tact points. Nickel finish. Mount on 
panels H to % in. thick. 

f L390 Open circuit. Bach 45c 

I L39I Closed circuit Each 52o 

Jacks ! L392 Two circuit. Each 63c 

Only I L393 flmglo-cir. flla. control. .70c 

LL3S4 Two cir. flla, control 88c 

L395 Plug. Large space with set screws 
for attaching cord Each 54c 



COMPETITOR JACK AND PLTJG 
Well made, durable, smooth working. In- 
terchangeable with any standard Jacks and 
Plugs. Solder connections. Nickel finished 
metal parts. Fiber barrel on Plug. 

L388 Two Circuit Jack. Each 35o 

L389 Standard Plug. Each 35o 



BINDING POSTS 
Brass, polished nickel 
finish. Washer and 6-32". 
screw extending 
L370 Large size— barrel 
and knob %" long, 

dozen 85c 

L372 Smaller size — barrel 
_ and knob 9-18" long. - 

L 370.2 dozen 70c L 

L374 Large size with composition 



do/.-; 



376-8 

knob. 
.600 



L376 Large size with hole for phone tip 

or wire, dozen 80c 

L378 Small size with hole for phone tip 
or wire, dozen 38c 



STORAGE BATTERY 

A fery high grade 
battery made es- 
pecially for radio 
serrlce. Guaran- 
teed. Properly 
<ared for will give 
years of service for 
filament lighting. 
LI 94 6- v., 40 amp. 
size. Each .$(0.00 
li «b b-v., 80 amp. size. Each . $12.50 
Prices a re Transportation Paid 





CABINETS 

Pine looking cajii nets 
solidly built. Made 
of genuine solid ma- 
hogany in elegant 
hand rubbed finish. 
You will be proud of 
your set mounted in one 
Hinged tops. Front rabbeted 
panels. Panels not included, 
transportation paid. 
Panel Inside Dimensions 
Size High Wide Deep 
6x 7" 5*" 6H" 7 
6xlOH" G%" 10" 7* 
6x14" 6*»" 13H* 7" 
7x14* 6%* 13*4" 7" 
7x18" 6%" 17 V4" V 
6x21" OH" 20 H" V 
9x14" 8*4" 13H" 10" 
12x14* 11*4" 13*" 10" 
11%" 20 10" 



Art. Price 

No. Bach 

L420 $2.46 

L422 2.76 

L424 3.30 

L423 3.60 

L426 3.90 

L425 3.90 

L428 3.70 

LH? 8:S 



SOLID GENUINE CONDENSITE 

OELORON PANELS 
Notice our very low prices on this fine 
quality grade 10 genuine solid sheet Con 
denslte Celeron (a product with mechani- 
cal, chemical and electrical properties like 
formica and bakeUte) . Machines well with 
out chipping. Won't warp. Waterproof. 
Highest mechanical and dl- electric 
strength. Attractive natural polished, 
Black finish which can be sanded and 
oiled for extra fine work. 
Panel %" thick 3-16" thick thick 

Size Art. Art Art. 

Inches No. Price No, Price No. Price 
6x 7 L450 $0.60 L460 $0.75 L470 $0.96 
6x10% L45I .75 L46I 1.18 L470 1.47 
6x14 L462 1.05 L462 1.56 L472 2.06 
7x14 L458 1.20 L468 2.60 L478 2.40 
7xlS L453 1.55 L463 2.30 L473 3.10 
7x21 L457 1.76 L467 2.65 L477 3.60 
9x14 L454 1.60 L464 2.30 L474 3.10 
12x14 L456 2.10 L465 3.10 L478 4.16 
12x21 L456 3.16 L466 4.65 L476 6.20 



BATTERY CHARGING 
RECTIFIER 

Charge jour battery at home over 
tight for a few cents. Simply con- 
nect to any 110 volt 60 cycle light 
turn on current and recti- 
fier does the rest 
automatically. Will 
work for yean 
rithout attention. 
Simple connections 
Gives a tapering 
charts which bat 
tertes should have. 
You can make it 
j,* y ft profit charging your friends* auto bat- 
teries. Long connecting cords with pair of 
battery dips. Prices aroTransportation Paid 
|_20| For 6 volt battery $13.00 




BARAWIK QUALITY HEADSETS 

These headsets have proven on rigid tests to be one of 
the very best on the market The tone quality li excellent 
with an unusual volume. Skilled workmen make them 
from only the best selected materials The receiver cases 
are brass in fine polished nickel finish. Polished black 
ear pieces. Fabric covered head band comfortably and 
quickly fitted to the head. Supplied with 5-foot cord 
These sets were designed to sell for much higher prices, 
and at our price are a wonderful bargain. We guarantee 
that you will be pleased with them and agree that they 
are the best value by far yet offered. If they don't suit 
you we will cheerfully return your money. 
L770— 2000 ohm. . . . .$4.00 

OTHER STANDARD BRAND HEADSETS 



L75I Murdock 56. 2000 ohm $4.45 

L752 Murdock 56. 3000 ohm 4.95 

L764 Frost. 200 ohm 4.45 

L766 Frost. 3000 ohm 5.40 

L756 Bed Head. 3000 ohm 5.85 

L758 Western Electric. 2200 ohm.. 9.50 




L754 Baldwin Type C with universal Jack 

plug $16.00 

L755 Baldwin Type C unit with 

cord 

L768 Brandos. 2000 ohm 
L789 Holzer- Cabot. 2200 Ohm 



THE BARAWIK CO. m JlSSP- CHICAGO.ILL 
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Wisconsin 
Xistens to the world" 
with MR*6 




FIOM Wisconsin alone during one month come 
reports of De Forest MR-6 Receiving Sets get- 
ting California, Colorado, Kansas, Texas, Tennes- 
see, Georgia, Kentucky, Pennsylvania, and New 
York— distances up to 1 500 miles. One man listened 
across the entire continent, getting Santa Cruz, 
California and Atlanta, Georgia, the same evening. 
The unsolicited testimonials as to the way this 
efficient but inexpensive set "listens to the world" 
are on file in our office and copies will be sent to 
anyone interested in writing direct to the owner. 

Multiply such experiences as these by the thou- 
sands of MR-6 sets in use all over the nation— to 
say nothing of the De Forest Everyman and Radio* 
home sets— and you get an idea of the way 
De Forest is serving the nation with the joys of radio* 

De Forest manufactures receiving sets all the way 
from the least expensive to the most elaborate, and 
laboratory tested high quality parts for those who 
"build their own.' ' If it's De Forest, it's built in a way 
worthy to sustain the reputation of that great name. 

If you want the best radio has to offer — the 
songs, the stories, the news of the world — more 
clearly than you have believed possible and from 
farther away— you can't go wrong on De Forest! 

De Forest Radio TeL &. TeL Co* 
Jersey City, N. J* 



Up-to-Date Radio Books 

JUST OFF THE PRESS 

THE RADIO EXPERIMENTER'S 
HANDBOOK 

By M. B. SLEEPER 

Gives wiring diagrams and hookups, ex- 
plains the theory and operation of damped 
and undamped transmitting sets, and receiv- 
ing equipment. The book is profusely il- 
lustrated. Tells you the things you want to 
know about wireless in simple, untechnical 
language. In this respect, it differs from 
most radio books in that it tells you what 
you want to know, and not what the author 
thinks you ought to know. 16 chapters. 
Fully illustrated. Price $1.00. 

Other Popular Radio Books 



75 



75 



Radio Hook-Ups, by M. B. Sleeper. .$ 

Indispensable to the radio amateur who de- 
signs or builds his own receiving apparatus. 

Radio Design Data, by M. B. Sleeper 

Gives tables and data for designing, re* 
ceiving and transmitting apparatus. 

Construction of New Types Trans- 
Atlantic Receiving Set, by M. B. 
Sleeper 75 

Tells how to listen to the high-power tele- 
graph stations of foreign countries. 

Construction of Radiophone and 
Telegraph Receivers for Begin- 
ners, by M. B. Sleeper. 75 

Tells in detail the building of radio apparatus. 
How to Make Commercial Type 

Radio Apparatus, by M. B. Sleeper .75 

Describes in detail many commercial types 
of transmitting spark and vacuum tube 
sets, both telephone and telegraph and 
receiving equipment of all kinds. 

A B C of Vacuum Tubes Used in 

Radio Reception, by E. H. Lewis. . 1.00 

A book explaining in detail all about 
vacuum tubes. 

Experimental Wireless Stations, by 

P. E. Edelman 3.00 

A book describing all modern improvements. 

Wireless Telegraphy and Telephony 

Simply Explained, by A. P. Morgan 1 .50 

A book the radio experimenter cannot 
afford to be without. 

FREE! Catalogue of Radio, Automobile 
and Other Books Sent Free on Request. 



Radio Dealers and Electric Sapply Hot 
at special discounts. Writ* for quotation*. 

The Norman W. Henley Publishing Co. 

2 West 45th Street, New York 
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<iMultiphes 

'Radio's 
^Marvels! 



TRUE TONE 
AT LAST ! ! 

MUSIC MASTER HORN 
CONQUERS "SCREECH" AND 
" SNARL" AND "HOWL" 




AND MAKES LISTENING A JQY! 



ANY up -to 'the^ minute Radio Dealer will 
Z\ demonstrate this wonderful Horn on 
jC3L YOUR OWN SET. Tune in to your 
limit and judge the Music Master by what it 
delivers to your own ears. 

Fits any set. No extra batteries, no extra current 
needed. Makes head sets obsolete. A roomful 
— a theatre-full! — can listen to any program 
and hear every cadence, every shading of music 
or speech, through the Music Master. 

Fourteen inch aperture (Home Model) $30 
Twenty-one inch (Concert, dancing, etc,) $35 

Tell us your dealer's name before you request 
this free test. Then we can make sure he has 
Music Master to show you. 



JOBBERS — 
DEALERS 

Sample Music Master Horn 
shipped to responsible mem- 
bers of the Radio or Phono* 
graph trade with FULL 
PRIVILEGE OF RETURN. 
Write for list 'prices and 
full details. 

"GERACO" LINE 

Everything worth selling in 
Radio Apparatus of TESTED 
merit. Ask for price lists. 
See the Gcraco Phonograph 
Attachment. Makes any 
Victor or Columbia a LOUD 
SPEAKER for Radio receiv- 
ing. Use it as sound 'box. 
Only $10. 



THE GENERAL RADIO CORPORATION 

Makers and Distributors of High~Qrade Radio Apparatus 
624-28 Market Street, Philadelphia 806 Penn Avenue, Pittsburgh 



PROVES 





MHJCTS 
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Radio Rheostats of Reputation 

Protecting every C-H Radio Rheo- 
stat stands a guarantee stronger than 
human hands can write. The decades 
of persistent and successful develop- 
ment of rheostatic 
control by the engi- 
neers of CUTLER- 
HAMMER have 
inspired a faith in 
their trade-mark 
that is far too 
worthy to forfeit. 

Engineers the world 
over accept this mark as 
unfailing assurance of 
electrical and mechani- 
cal perfection — the sig- 
nature of approval of the 
master rheostat builders. 
It is a protection you 
should demand in the 
purchase of your radio 
rheostat — a device in which precision and reli- 
ability are essential. 




C-H Radio Rheostats are 
built in two styles, Type 
11601 Hi with vernier ad- 
justment for detector tube 
control and Type 11601-Hi 
is furnished without ver- 
nier for amplifier tube con- 
trol. Both rheostats have 
a range of four ohms 
with one ampere current 
capacity. 
Type 11601-H1 
with vernier. . . 
Type 11601-H2 
without vernier 



$J.50 

*l.oo 



THE CUTLER-HAMMER MFG. CO. 

Milwaukee, Wisconsin 



RADIO RHEOSTATS 

* BUILT BY RHEOSTAT BUILDS RS * 




is the story of the phenomenal growth of the com- 
pany whose name has been linked with radio from 
the earliest days. Twelve years is a long time in 
radio— vet over twelve years ago — in 1909, to be 
exact — William B. Duck began his pioneer work in 
radio equipment. 

Way back in those early days Mr. Duck foresaw 
with an almost perfect vision the ultimate growth 
of radio. He was the first and only one to put a 
"human touch" in a catalog embracing a scientific 
subject; he realized how largely educational such a 
catalog must be to accomplish its ultimate purpose — 
and today, with radio on every tongue, there is in 
Duck's "Wonder Catalog" an even larger wealth 
of practical radio information and diagrams than 
will be found in any of the earlier editions — and 
in language easy for the layman to understand. It 
is little- wonder that Dudes catalog is universally 
known as "The Radio Amateur's Bible." 



>UC1 

RADIO 



At All Worth- While Radio Stores 
Enquire for Duck Products at Tour Dealer's 

Embraces 62 instruments — 58 parts — the largest 
and most comprehensive line produced by any radio 
manufacturer. They should be had at all worth- 
while retail stores throughout the United States 
and Canada. In selecting your radio equipment at 
your dealer's, insist on seeing Duck's products — 
products that have stood the test of time. 

DEALERS 

We offer very attractive discounts on our radio 
instruments. Dealers who carry "Duck" products 
add prestige to their radio department and create 
satisfied customers. 

DUCK'S 

Big 256-Page 
Combined Radio 
Text-Book and 

CATALOG 

as well as all former editions 
is now, as in the past, all 
radio catalogs in one. No other 
other half so large. It displays 
not only Duck goods but the 
products of practically all 
worth-while manufacturers and contains more up- 
to-date and practical radio information than will 
be found in many text-books. Send 25c in coin 
for this wonderful book — a retainer that hardly 
pays the cost of printing. 

The WILLIAM B. DUCK CO. 

227-229 Superior St., Toledo, Ohio 

Established 1909 
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TREMENDOUS DEALER ENTHUSIASM 
OVER REMARKABLE S-P-2 RECEIVER! 

Demonstrated superiority against regenerative receivers, with list 
price of just $85. Popularity with public, growing in leaps and bounds, 

makes it the greatest seller 
on market. 





The S-P-2 RECEIVER, now in vast 
production and under the severe test of 
hundreds of dealers everywhere, has thor- 
oughly established its claim of ACTUAL 
SUPERIORITY as against any regenerative 
receiver now offered costing $125 to $180, based 
on actual comparisons. THE LIST PRICE OF THE 
S-P-2 IS BUT $85, WITH AN ADDITIONAL CHARGE 
OF $15 FOR THE ADAPTER. 

The S-P-2 is a complete Receiver of radio-telephone and radio- 
telegraph signals over a wavelength range of from 180 to 650 
meters, using three tubes, viz.: detector, one stage of radio fre- 
quency amplification and one stageof audio frequency amplification. 

An Adapter representing an additional stage of audio frequency amplification, 
added to the S-P-2 Receiver AS SIMPLY AS INSERTING A TUBE INTO 
A SOCKET. W.thout necessitating the change of a single binding post, wire 
or batteries or headphone*! The S-P-2 Adapter is a>uic patent and is 
thoroughly covered. 




Distributors for 

^yratuon Mies m eng. uo. 
Sleeper Radio Corp. 
Jewett Mfg. Corp. 
A. B. C. 
Pacent Eleo. Co. 
Bchieber ft Jensen 
Elee. Prod. Mfg. 
Penn Radio 
Atwater Kent 
Homecharger 
Radisco 
Electrose 
Mitchell-Rand 
Callophone 
- r. Radio & Research Corp. 
win Radio 
Hex 

IOLESALE ONLY 



ZALERS: 
Catalogue 101 A 




PITTSBURGH RADIO SUPPLY HOUSE 

963 liberty Ave. Pittsburgh, Pa. %USr»g$* 
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How to .top 
noised when you 
touch mate 

Have you ever noticed in 
tuning a radio receiving set 
that when you touch dials, 
knobs or switches it causes a 
humming or whistling noise? It 
is annoying, isn't it? These 
distracting sounds will disap- 
pear if you install dials, knobs 
and other parts made of 

RADION 

Tests by disinterested labo- 
ratories have shown conclu- 
sively that RADION is with- 
out exception the best material 
for radio parts and panels be- 
cause it comes closest to being 
the perfect insulation. 

Have you tried RADION? 
If not, secure a dial or other 
part from your dealer today. 
Take it home and experiment — 
that's the best way to become 
convinced of its unusual 
qualities. 

And while at your dealer's, ask 
him to show you a RADION 
Mahoganite panel. Its beauti- 
ful mahogany grain will please 
you. It won't warp and is easy 
to work. If your dealer can- 
not serve you, write us direct 
for all information giving us 
his name. 

Dealer m Are Invited to Write for Lists 

American Hard Rubber Company 
11 Mercer Street New York 



REAL RADIO 
VALUES 

Order Direct and 
Save Money 

Look Over These Holiday Specials 

Regular Our 

Price Price 

Unit Audion Control Panels (De- £ CM 

lector) $6.50 * 

Unit Audion Control Panels (Am- 1A AA 

plifier) 13.50 IU.UV 

Glass-enclosed Crystal Detectors — | CA 

less crystal 2.00 I»3U 

23-Plate Universal Condenser, * CA 

bakelite ends, .0005 Mfd 4.00 

43-Plate Universal Condenser, 9 AA 

bakelite ends, .001 Mfd 5.00 

3-Plate Universal Vernier Con- 7Cj» 

denser, .000246 Mfd 1.50 

Keystone Variometers, 150-580 A AA 

meters 5.00 ™ w 

6 V, 60-80 Amp. Storage Bat- 19 Aft 

teries 16.00 

Open Circuit Jack 60 •33 

Single Circuit Jack 75 *^ 

Double Circuit Jack 90 

Double Circuit Jack Filament Con- EC 

trol , 1.00 

Single Circuit Jack Filament Con- C9 

trol 1.20 •**> 

Saturn Automatic Grip Telephone AO 

Plug 1.50 

Ajax Socket Rheostat 2.00 \M 

Dictograph Headsets, 3,000 ohms .8.00 8.00 

Dictograph Loudspeakers 20.00 20»00 

Bestone Filament Rheostat 1.00 »W 

Bestone Variocoupler, 3-inch dial, C yC 

150-600 meters 8.00 

Bestone Variocoupler, 3-inch dial, A 71* 

150-580 meters 7.00 

Bestone Socket, metal shell, bake- 7C 

lite base 1.00 

Federal, Jr. Receiving Sets, Dicto IE AA 

graph Headset 25.00 **MW 

Everything sent F. 0. B. Jersey City the 
same day we receive your order. Send 
Money by Registered Mail, Post Office 
or Express Money Order. 

All Goods Guaranteed 
the Best There Is 

HOLMES RADIO PRODUCTS 

999-P Bergen Avenue, Jersey City, N. J. 
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''Broadcasting 

Better Radio Equipment 

First — A Short Talk on Kellogg Head Set Superiority 

Kellogg head sets are the lightest on the market which is a prime requisite for 
comfort in any Radio receiving. They are built of highest quality material and 
their design is based on 25 years engineering experience in telephone receiver con- 
struction. Kellogg head sets are supplied under the following codes and resist- 
ances: No. 69A, 2400 ohms, including head band and six foot cord; No. 69C, 
2000 ohms, including head band and five foot cord; No. 74A, 1000 ohms single 
receiver with head band and five foot cord. Kellogg head sets are adapted for 
use by campers with portable receivers. 

Second — A Brief Description of Kellogg Jacks and Plugs 

Kellogg Radio jacks likewise are a standard product, once installed in your set, 
will give service and last indefinitely. Hundreds of thousands of Kellogg jacks and 
plugs in telephone work are in service the world over. They are designed for all 
standard Radio practice with the following codes: No. 501 is a four-conductor 
two break type. No. 502 is a two-conductor open circuit type, No 503 is a three- 
conductor, single break type, No. 504 is a four-conductor, single make contact type. 
No. 505 is a six conductor, one make, two break type. 

Third — Why Tou Should use Kellogg Grid Leaks and Condensers 

Because, first of all, they are accurate — no variation, regardless of atmospheric con- 
ditions, insuring uniform receiving. 

Fourth— The Reliability of Kellogg Transmitters 

Kellogg Company transmitter or microphone is proving exceptionally reliable in 
Radio work. Today there are over three million Kellogg telephone transmitters in 
service, and their record is unsurpassed. 

Fifth— KelloggTube Sockets Are Built of Kellogg Bakelite and a 
Standard Product Easily Installed, and Reliable 

Write us today for our Kellogg Radio bulletin, completely listing our supplies which in- 
clude insulators, batteries, arresters, etc.; and investigate the latest Kellogg Radio pro- 
ducts, every one of which is designed and built on the basis that— Use, is the Test. 

Kellogg Switchboard & Supply Co.,Chicago 

"Signing Off*' until Next Issue 

"and wishing you a Merry Christmas.'* 



For 25 Yean Manufacturers of High Grade Standard Telephone Equipment 
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What matched 
tone means 



COUNTERFEITS strive to duplicate 
only the best. That is why many 
headsets are sold with the claim that they 



But to be "as good as Brandes," the phones 
must be matched in tone. Otherwise the lis- 
tener concentrates on one and the advantage 
of having two is lost. 

Brandes headsets are Matched Tone head- 
sets. Hence the faintest sound is heard dis- 
tinctly by both < 



Reginald Fesscndcn, the father of the radio 
telephone, designed the first Brandes headset 
fourteen years ago. Ever since that time. 
Brandes Matched Tone headsets have been the 
standard. 



Send ten cents in stamps for the ' 
Book of Radio." It explains radio in terms 
that* 



Distributors and District Offices : 

Munsey Bldg., Washington. D. C; 709 Mission 
St., San Francisco, Caf.; 33 South Clinton St., 
Chicago, III.; 76 Pearl Street. Boston. Mass.; 1220 
Nicollet Ave., Minneapolis, Minn.; International 
Electric Company, Wellington, N. Z.. 

C.Brandes, INC 

CMMc47bnt Headsets 

( 13 7 Lafayette Sl7New\brlc 

Dept. P. R. 

Made in Canada by Canadian Brandes, Ltd., Toronto 
and distributed by Perkins Electric, Ltd., Montreal 

Result of Ik Years' Experience . 



Compare These Prices 

Why Pay More When You Can 
Get Rock Bottom Prices From Us 

$ Save $ Save $ Save 

Just glance over our list and send us 
your money order. Twenty-four hours 
after receiving your order, it is on its 
way to you. 

List Our 
Price Price 

$5.00 Radiotrons UV-200 $4-84 

6.50 Radiotrons UV-201 5.75 

16.00 Baldwins Phones Type C 13.98 

7.75 Baldwin Unit Loud Speakers 6.75 

45.00 Magnavox 88.00 

6.00 Murdock 3,000 ohm Phones 6.00 

5.00 Murdock 2.0.00 ohm Phones 4.85 

8.00 Federal 2.200 ohm Phones 6.00 

8.00 Brandes Superior Phones 7.00 

5.00 Acme Transformers 4.85 

1.00 Double Jacks 60 

.70 Single Jacks 50 

2.50 Bull-Dog Plugs 1.85 

1.50 100 ft. stranded Aerial Wire 50 

.50 Aerial Insulators 80 

1.00 100 ft. stranded Aerial Wire 40 

75.00 Paragon RA-10 68.00 

25.00 90 Ampere guaranteed storage Battery 16.00 
8.00 Wcstinghouse W.D. 11 Tubes \y» 
Volt operated on 1 Dry Cell. Can 
be used as Detector or Amplifier.. 7.85 

1.50 Sockets for W.D. 11 Tubes 1.00 

1.00 Rheostats 75 

1.00 Fada Rheostats 65 

1.00 Vacuum Tube Socket 50 

18.50 Homchargers 15.50 

3.50 B Batteries Volt Meters o-50 V 8.75 

4.50 Murdock Enclosed 43 plate Variable 

Condensers 4.00 

4.0*. Murdock Enclosed 23 plate Variable 

Condensers 8.76 

3.25 Murdock Panel Mounting 23 plate 

Variable Condensers 8.00 

4.00 Murdock Panel Mounting 43 plate 

Variable Condensers 8.60 

3.75 23 plate Variable Condensers 8.85 

4.75 43 plate Panel Mounting Variable 

Condensers 8.50 

12.00 Western Electric VT-1 7.50 

13.00 Western Electric VT-2 8.85 

8.00 Atwatcr-Kent Variometers 7.00 

8.00 Atwater-Kent Variocouplers 7.00 

4.50 Thordarson Audio Transformers 8.75 

1.00 Fixed Condenser .; 50 

1.50 Crystal Detectors 75 

8.00 3000 Meter Loose Couplers 4.75 

4.00 Tuning Coils 8.00 

Contact Points (per doz.) 15 

Switch Levers \ x /j in. Radius 85 

Honeycomb Coils, All Sizes, 20% Discount 

Space being limited we are obliged to 
omit many items. 

Write for our quotations. 

Cut Rate Radio Co. 

DEPT. A. 

P. O. Box 472 Newark, N. J. 
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^REATEI^Radio 

Christinas 



THE gift of all gifts is Magnavox Radio, the Reproducer Supreme : the 
gift that will mean most to every member of the family, young and old. 
Based upon the electro-dynamic principle, Magnavox Radio has no 
comparison with "loud speakers'* which merely combine a megaphone with 
the ordinary telephone receiver. 

R-2 Magnavox Radio with 18 inch horn . . $85.00 
R-3 Magnavox Radio with 14 inch horn . . 45.00 
Model C Magnavox Power Amplifier 2 stage, 80.00 

3 stage, 110.00 

Magnavox Products can be had from good dealers everywhere. Our 
interesting new booklet ( illustrated in three colors ) will be sent on request. 

The Magnavox Co*, Oakland, California 

New York; 370 Seventh Avenue 




Ohc JZeDroducer Supreme 
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HARGE 

T3ADIO - 
BATTERY 



Enjoyable Radio Concerts and maximum re- 
ceiving range are obtained only when your 
battery is fully charged. 
Don't be bothered with the inconvenience and 
expense of taking your battery to a service 
station every few days for recharging. The 

'deTuxe 

has been designed especially for this purpose. It 
charges your A" or *'B" battery overnight without 
removing from the living room—gives taper charge— 
cannot harm your battery In any way. Simplicity 
itself. Only two wearing parts, replaceable after 
several thousand hours' use for One Dollar. 

AN ORNAMENT FOR YOUR 
LIVING ROOM 
Beauty has been combined with utility in the NEW 
RADIO HOMCHARQER DB LUXE. The body is 
beautifully finished In rich Antique Mahogany— the 
base and fittings in a handsome dull gold. Equipped 
with rubber feet, it cannot mar polished surfaces. It 
harmonizes with the finest living room. 

OVER 50,000 HOMCHARQBRS IN USB 
50,000 users have heartily endorsed the HOM- 
CHARQER. Beware of imitations when buying and 
Insist on obtaining the genuine which bears our 
registered trade name, HOMCHARQER. 
Furnished complete. No extras to buy. Price 
$18.50(25.00 In Canada) at all good dealers, or shipped 
prepaid upon receipt of purchase price. 
Booklet Illustrating the NEW RADIO HOM- 
CHARQER DE LUXE in actual colors is FREE for 
the asking. Send for your copy today. 
DEALERS— JOBBERS: Over 150,000 HOM- 
CHARQBRS will be sold this fall and winter. Send for 
your copy of "HOMCHARQER Business Builders'* 
and see how you can get your share of this business. 

CAUTION 

When baying a Rectifier insist upon the 
following i 

1— SELF - POLARIZING FEATURE, other- 
wise your battery may be ruined through 
reverse oharging. 

2- AT LEAST FIVE AMPERE CHARGING 
RATE, otherwise it will require eeveral days 
to fully ohargo your battery. 

a— U NDER.W RITER8 * APPROVAL, otherwise 
in ease of fire your insurance may be void. 
The HOMCHARGER is the only Rectifier 
at anv nrice whieh eombines the above three 
NEcKsVARY HOMCHARGING features. 

The Automatic Electrical 
Devices Company 

132 West Third St., CINCINNATI, O. 

BRANCH OFFICES: 
New York Chicago 
Philadelphia Detroit 
Los Angeles Dalits 
Pittsburgh Baltimore 
Minneapolis Atlanta 
St. Louis New Orleans 




PLAY SAFE! INSIST ON GETTING 
"UNITED" RADIO PRODUCTS 




Follow the example of the 
Radio-wise experts who buy 
each part with an exact 
knowledge of its true value. 

United Transformers 

amplify weak sounds; bring 
in distant stations; with 
clear, pleasing distinctness. 

A beautiful piece of work- 
manship with sturdy steel 
shell, furnished in black 
enamel with buffed nickel 
strip. $4.50. 

United Variable Condensers 

Correct In design, high gTade 
in workmanship. Pistes ire held 
positively, so that short-circuit- 
ing is practically impossible. 

LI8T PRICES 
43 plate . $4 50 5 plate. .$2.75 
23 plate.. 4.00 3 plate.. 2.25 
II plate.. 3.50 without dial or 
knob. 

United Variable Condensers, 
with Vernier Attachment Dial 
and Knob. 

46 plate. .$8.50 26 plate. .$5.50 

United Transformers and Con- 
densers have been adopted as 
standard equipment by leading 
makers of radio receiving sets. 
Their judgment Is a safe guide 
for jrpu. 

Tell your dealer you want 
"United" or nothing. Circular 
free. 

UNITED MFG. & DISTRIBUTING CO. 

536 LAKE SHORE DRIVE-CHICAGO ' 




STATEMENT OF TUB OWNERSHIP. MANAGEMENT. CIRCU- 
LATION. ETC., REQUIRED BT THE ACT OF CONGRESS 

OF AUGUST 14. 1912. OF POPULAR RADIO 
Published monthly at New York. N. T.. for October 1. 19SS. 

Statb of Nbw York 7 
Coumtt or N»w York J 

Before me. a Notary Publio in and for the State and county 
aforesaid, personally appeared Kendall Banning, who. hiring been 
duly sworn according to law. deposes and says that he is the 
Editor of Popular Radio, and that the following Is. to the 
best of his knowledge and belief, a true statement of the owner- 
ship, management, etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of August 24. 
1912. embodied in section 443. Postal Laws and Regulations, 
to wit: 1. That the names and addresses of the publisher, 
editor, managing editor, and business mansgers are: Publisher. 
Popular Radio. Inc. 9 East 40th St.. New York City; Editor. 
Kendall Banning. 9 East 40th St.. New York City; Managing 
Editor. None; Business Managers, Popular Radio, Inc.. 9 East 40tb 
St., New York City. 2. That the owners are: New Fiction Publish- 
ing Corporation. 9 East 40th St., New York City; Metropolitan 
Finance Corporation, 9 East 40th St., New York City; Medbury 
Blanohard. 500 Fifth Are.. New York City; Le Roy Sargent (only 
stockholder owning 1& or more of stock of Metropolitan Finance 
Corp.). 9 East 40th St., New York City. 3. That the known 
bondholders, mortgagees, and other security holders owning or 
holding 1 per cent or more of total amount of bonds, mortgages, or 
other securities are: None. 4. That the two paragraphs next 
above, giving the names of the owners, stockholders, and security 
holders, if any, contain not only the list of stockholders and socurlly 
holders as they appear upon the books of the company but also. In 
oases where the stockholder or security holder appears upon the 
books of the company as trustee or in any other fiduciary relation, 
the name of the person or corporation for whom such trustee it 
acting. Is given: also that the said two paragraphs contain state- 
ments em bracing affiant's full knowledge and belief as to the 
circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as 
trustees, hold stock and securities In a capacity other than that 
of a bona fide owner: and this affiant has no reason to believe that 
any other person, association, or corporation has any interest direct 
or Indirect In the said stock, bonds, or other securities than is so 
stated by him. 

(Signed) Kbndall Bannino, Editor. 

Sworn to and subscribed before me this 18th day of September. 
1922. [sjbal] Buobmb S. Bibd, N'otarw Public. 
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Catalog A umber Four 
contains Marvelous 
article on {unin£ 
Receiving* Jeis. 
JO cents' 

h v*vJ 




^ANDMANT 
JTORY 



On a Tuska Radio Receiver, every evening: 
you can hear "The Sandman's Story". This de- 
lights the children. Later comes entertaining 
Radio Broadcasting for grown-ups. 

Tuska Radio will bring dependable broadcast- 
ing into your home, A Tuska Radio Receiver 
makes a wonderful Christmas Present. 

Tuska Radio is substantial, reliable, dependable 
and recognized . Inspect today at your dealer's. 

THE C. D. TUSKA COMPANY 

Bartholomew Ave. Hartford, Conn. 

Pacific Coast Office. 711 MlMloo Street, Sao Fraocisco. Calif. 




Established 1<)U 
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Chi-Rad" Storage "B" Battery — 



No. 102 "Chi-Rad" Storage W B" Battery 

22 % volt section (mounted) • . £6.00 
2M volt section (single cell) . . .50 
No. 102* "Chi-Rad" Storage "B" Battery 

Charger 1.90 

(ORDER BY NUMBER) 



built for service. Absolutely unequaled in 
quality and price — half the cost of the cheap- 
est well-made storage "B" battery. Better 
and cheaper than dry cell "B" batteries 
because rechargeable. 

Will operate a tube approximately 1,000 
hours on a single charge. Recharged over- 
night with "Chi-Rad" Storage "B" Battery 
Charger at a cost of about 5c. 

No noises or leakage losses with "Chi-Rad" 
Storage "B" Batteries. Guaranteed for ser- 
vice, or to be returned at our expense. Order 
your battery runt). 

Write for your free copy of our new catalog. 



c Dealers — Write for territory on "Chi- 
Rad" Radio parts and sets. 



Chicago Radio Apparatus Co. 

415 South Dearborn Street :: Chicago 




The Only Knob and Dial 
Without a Set-screw 

The unsightly and troublesome SET-SCREW is at last 
eliminated. No more splitting the head of the set-screw 
or stripping of threads, perhaps ruining the dial. 

To mount the TAIT-KNOB-AND-DIAL simply hold the dial with 
one hand and screw on the knob with the other; a few seconds 
does it. No tools are necessary. When fastened it is self centering 
and self aligning. 

This beautiful patterned KNOB-AND-DIAL is made of the best 
erade of BAKELITE. 

and we will refer you to one 
who has. 



To those building their own 

sets — Don't fail to use this dial, 
it is REVOLUTIONARY in 
its field and is the PEER of 
all KNOBS AND-DIALS. If 
your dealer has none, write us 



Dealers — If your Jobber is not 
stocked up, write us and we 
will refer you likewise. 



Patented June 20, 1922. 



List price— 4" model $1.50; 3" model $1.00 

We Sell Strictly to Manufacturers and Jobbers — whom 
we invite to write us for samples and discounts. 

TAIT KNOB & DIAL COMPANY, inc. 

11 East 42nd Street Dept. P. New York 
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START RIGHT A ND CARR Y ON 

With James R. Cameron's 



TEXT BOOK ON RADIO 



HOW to build your own 
set, from crystal to Super- 
regenerative. 

WHAT to use. 

Profusely illustrated. 

The finest coat pocket, flexible 
bound "TEXT BOOK ON 
RADIO," with a complete 
List of "Radio Terms** and 
Classified Index. 

CLOTH BOUND : : $2.50 
FLEXO-LEATHO : : $3.00 

ALSO 

"RADIO'S THREE BEST 
SELLERS" 

Radio for Beginners . . $1.00 
Radio Dictionary . . . .SO 
How to Build Your Own Set .25 

CUT HERE 




GENTLEMEN — Kindly enter my order for the following: 



Name 

Street 

City and State 

TECHNICAL BOOK CO. 

130 West 4 2d Street Dept. P New York 
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THESE RADIO SUPPLIES ARE TOURS 
THEY COST TOU NOTHING! 

We will give you cost-free any of the radio supplies listed on this page without its 
costing you a single penny. You have only to show your December copy of 
POPULAR RADIO to a few friends. Tell them this number is only one of twelve 
corking good issues, the best Dollar- And-A-Half buy in the market. They'll subscribe ! 

You may have any number of articles provided you have the necessary 
subscription credits. Here's an idea that will help you get them: A sub- 
scription to POPULAR RADIO makes an ideal Xmas 
gift both on account of its suitability 
and its extremely low 
price. It's the one gift 
that lasts for a whole year. 




VACUUM 

TUBE 
SOCKET 

A vacuum tube socket of 
this sort is very neces- 
sary in all receiving sets 
that employ tubes. Have 
you one? 

Send two (2) yearly 
subs at $1.50 each. 




COURSE 



TWO 
INDUCTANCE 
COILS 

Inductances for use in 
the new Armstrong super- 
regenerative circuit. They 
consist of two Duo-Lateral 
o r Honey-Comb coils, 
Nos. L-1250, and L-1500. 

Send eight (8) yearly 
subs at $1.50 each. 



V ^Af 



IMPORTANT: Full remittance must accompany each order. An additional 
charge of $.25 postage for Canada and $.50 for each foreign subscription 
is necessary. Please specify what you want when you send your order. 
This offer is not good after January 15, 1923. 

POPULAR RADIO, Inc. 

9 East 40th Street New York City 
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Can those shrieks* 



HOW often have you sat helpless while 
some amateur Farrar has tried to hit 
"High C." But when your radio set 
starts in to show off its shrieking talent 
you need not go through another ordeal. 
Just drop in at your nearest radio store and 
order an Acme Audio Frequency Amplify- 
ing Transformer. Hook it up to your 
detector set and sit back easy. You'll be 
surprised how clearly and dis- 
tinctly incoming sounds may be 
heard. Then, too, the tones 
are natural. Something usu- 
ally so lacking in the ordinary 
set. 

You will also want the Acme 
Radio Frequency Amplifying 
Transformer because this will 
greatly increase the range of 
your set whether it be vacu- 
tube or crystal detector. 



ACME A-2 



Transformers sell for only five dollars* Your 
set is not complete without them. 

The Acme Apparatus Company (pioneer 
transformer and radio engineers and manu- 
facturers) are also manufacturers of one 
and two stage amplifying units, detector 
units, detector and two stage amplifying 
units, the Acme Clear Speaker, the Acme- 
fbne. Acme C. W. and spark 
transmitting apparatus offer the 
amateur an opportunity to not 
only receive but send his own 
messages. For sale at radio and 
electrical stores or write direct 
to the Acme. Apparatus Com- 
pany, Cambridge, Mass., U. S. 
A., or New York Sales Office, 
1270 Broadway. Ask also for in- 
structive free booklet on the 
TypeA-2 operation of amplifying trans- 

Both Acme Audio and Acme Acme Amplifying Tramfimner formers, both audio and radio 
Radio Frequency Amplifying Pn "* 5 (E-tof Rocky Mu.) frcqucncy typcs# You need it. 



r # e # 




ACME 

for amplification 
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DESIGNED 
MADE 



NOT 



Would you buy diamonds at a corner grocery store? Of 
course not; you do not expect the grocer to be a diamond ex 
TVDB , OA . rnMnrMCIf0 Pert! Then why buy condensers that are simply made instead 

TYPE 247 CONDENSER of being designed ? 

For many years the GENERAL RADIO COMPANY has been supplying the research and educational institu- 
tion laboratories throughout the country with radio apparatus of the highest quality. The Bureau of Standards 
and other government laboratories are extensive users of our equipment. The experience obtained in this line has 
enabled us to design instruments for the citizen radio field that represent the latest developments in engineering 
and mechanical skill. 

For seven years we have been supplying radio condensers that have been a standard for low losses and ex- 
cellency in construction. Our latest addition to this line of condensers is the type 247. Send for Free Radio 
Bulletin 911-U and learn why these condensers are so popular. 

MODERATELY PRICED AS FOLLOWS : 

Type 247 A— .001 M. P. Mounted, Shielded Price, $6.00 

Type 247 B — .001 M. P. Unmounted, with Counterweight Price, 3.75 

Type 247E— .0005 M. F. Mounted, Shielded Price, 5.56 

Type 247 F — .0005 M. F. Unmounted, with counterweight » .Price, 3.25 

This condenser It but an example. We manufacture a complete line of the finest radio instruments and parts. 

GENERAL RADIO COMPANY 

Massachusetts Avenue and Windsor Street, CAMBRIDGE, 39, MASSACHUSETTS 

Standardize on General Radio Company Equipment Throughout. 

u Do not confuse the products of the GENERAL RADIO CO. with those of the other concerns using the words 
General Radio.* 1 The General Radio Co. has been manufacturing radio and scientific instruments for many years. 
It has no affiliations with any other company. 




THE ONLY ONE IN AMERICA 

With the usual type of "Grid Leak," which is of fixed value, it is necessary to try a 
number of them to determine the one best suited. 

The Durham Variable High Resistance 

(Adjustable Grid Leak) 

is the only one of its kind now on the market, because it is adjustable over a wide 
range and will maintain its value permanently after initial setting — It is non-inductive 
and has negligible capacity. 

TVTirlp in hvn ciV***- 100 — 1.000 to 100 000 ohm range 
iviauc in iwu M^ca. No 101 _ 10 o,000 to 5.000,000 ohm range 



Wire or write for samples and prices to 

DURHAM & COMPANY 



1936 Market Street 



Radio Engineers 



Philadelphia, Pa. 
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That Satisfying Pride 
in Your Radio Set 

You know how it is when you own anything that is 
really fine. You're proud of it and jealous for it and 
want others to appreciate it as you do. You'll feel in 
full measure that satisfying thrill of pride in your radio 
set when you own Kennedy equipment. Even such 
friends of yours as are not radio "fans" will admire 
the handsome appearance and perfect finish of your 
Kennedy installation. And those who are radio experts 
will be even more enthusiastic over its splendid per- 
formance. 

KENNEDY EQUIPMENT 

The Beautifully Finished and 
Wonderfully Efficient 

KENNEDY 

Shortwave Regenerative Receiver Type 281 

An ideal set for general use. Highly sensitive, selec- 
tive and efficient — easy to operate — finely made in every 
detail. Meets the requirements of keen radio students 
who recognize and demand the best. Yet it is so simple 
to use that perfect results can readily be obtained by 
novices. Ask your dealer to show you the Kennedy Type 
281 Regenerative Receiver, and write our nearest office 
for latest Kennedy Bulletin C-3. 

All Kennedy Regenerative Receivers are licensed under 
Armstrong United States Patent No. 1,113,149 

The Colin B. Kennedy Company 



SAN FRANCISCO 



INCORPORATED 

U. S. A. 



SAINT LOUIS 
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SOMERVILLE 

STANDS FOR 

DISTINCTIVE APPEARANCE AND OPERATING CONVENIENCE 

The THREE-IN-ONE DIAL places it beyond competi- 
tion. The price is based on, huge production. 

J7/DCT* Silver lacquered brass dial contrasts with Black Panel. 
»mm\»JM The knob fits the lingers without fatigue. 
QjrmK7F% Lower half of scale may be calibrated in meters 
•JM^X+XJllMJ or station c .n liters with pencil. 

THIRD ^ e ta '* °* tag ma ^ ea contact with back of dial 
* and connects with ground, removing hand capacity. 



SOMERVILLE DIAL TAGS 5c 

Completing the line of terminal 
and Jack tage 



PRICEb 

4-in. Dia. Dials. . .$1.50 
3U-in. Dia. Dials. 1.00 
1% -in. Dia. Dials. .60 

Specify M-in. or A-**. Shaft 

Hole. 



Makes your metal dial a shield 
and tells you what's what ; with 
the celluloid pointer at 10c adds 
the finishing touch to your set 

ALL READINGS AVAILABLE 

SOMERVILLE RADIO 

LABORATORY f£? 
43 CORNHILL, BOSTON 

NEW CATALOG NOW READY— WRITE 




THE PATHE 
LOUD SPEAKER 

Has No Superior 

It reproduces exactly the sound 
sent out and has none of the "tinny" 
noise that must come from a metal 
horn. It operates with any two 
stage amplifying set Insist on hear- 
ing a Pathe operate before you buy. 

Price, $24 



THE SOUND WAVE CORPORATION 

30 Grand Avenue, Brooklyn, New York 
Makers of Quality Dials, Variometers, Variocouplers, and Loud Speakers 
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DICTOGRAPH 

Radio HEAD SET 



Why This Sensational 
Reduction in Price? 

A SWEEPING cut of $4.00 in the price of the Dictograph 
Radio Head Set ! The tremendous endorsement of radio 
enthusiasts has made possible this sensational reduction. To 
meet the demand, production has been planned on a new, gigan- 
tic scale. Great manufacturing economies establish the new- 
price — only $8.00 complete with 5 ft. cord. 

A wonderful bargain! And, above all, a wonderful head- 
set — the world's standard of supreme quality for super-sensitive 
and accurate sound-transmission. 

The same quality, the same guarantee, the same supreme Dic- 
tograph head-set in every respect but the price. Type R-l, 
3,000 ohms, for all types of receiving sets. 

The Standard of the World 



DICTOGRAPH 

Radio LOUD SPEAKER 



The Perfect Loud Speaker 
for the Home 

Public demand has made possible the Dictograph Loud Speaker 
at the low price of only $20.00, complete with 5 ft. flexible cord. 
A handsome instrument that reproduces every sound in crystal-clear, 
natural tones, full volume, and free from distortion or noise. Ask 
for demonstration at reliable radio dealers. Get world-famous 
DICTOGRAPH quality and still save money. 

Dealers: Order through your jobber or write direct for names of 
authorized distributors. 

DICTOGRAPH PRODUCTS CORPORATION 

220 West 42d Street (Branches in all Principal Cities) New York. N. Y. 




Note: Plans are now under way for the 
production of the new 4,000 ohms Dicto- 
graph SUPER- TONE Head Set. the moat 
perfect radio head set that can be made. 
For the most delicate work, the most 
exacting requirements. A new standard of 
super-sens It I vencBs t List Price, $12.00. 
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Delight of Perfect 
Broadcast Reception 

is Found in the 

Warren Phones 

HTHE W ARREN is indeed a Head 
Set which, at anything like equal 
price, cannot be equaled for sensitive- 
ness, articulation and clearness, or in 
all around excellence of design and 
construction. 

2000 Ohms $7.00 
3000 Ohms $9.00 

ASK YOUR JOBBERS — OR WRITE US 

Attractive 'Discount to Jobbers and Dealers 
WARREN RADIO PHONE MFG- CO-, Inc. 

Warren, Rhode Island, U. S. A. 



Is It Hard to Choose a Christ- 
mas Present for the Boy? 

IF he has real red blood in his 
system, he will want a radio 
broadcast receiver, or the parts with 
which to make his own* 




ACE RADIO BROADCAST RECEIVER 
Licensed under 
Armstrong U. S. Patent 
No. 1,113,149 



Start him right in this fascinat- 
ing new field — give him an ACE 
Radio Concert Receptor or ACE 
Radio parts* Incidentally you will enjoy Radio as well 
as your boy. 

Let us send you our descriptive booklet, "Radio In Your Home." 

THE PRECISION EQUIPMENT COMPANY 

2437-2439 Gilbert Avenue Dept. XM Cincinnati, Ohio 
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—And a Flock of Radio "Bugs" Step Up to 
Broadcast Their Christmas Orders! 

Three million eager American boys know that this year Santa won't 
have any excuse for mistaking their orders on account of poor writing. Billie, 
last year got a Doll and he wrote for a Ball! Santa's Frost-Fones are a guarantee 
of clear accurate Radio reception. They will bring satisfaction to thousands of 
homes through their dependable service. 



Something New— A Plug for 60c 



No. 139 
All Terminal Plug 

60c 





Showing screw binding 
post terminals with 
phone cord tips inserted 



No. 162 
2000 Ohm 
Sot. $6.00 



No. 163 
3000 Ohm 
Sot.. $6.00 



FrosURadio Leaders 

trost-Radio Protector — Frost-Radio Tuning Coil 
Frost-Radio Extension Cord and Plug 
'Frost'Radio Improved Jacks and Plugs 
Frost-Radio Receiving Transformers 
Fro^FonM— CuMimffham Tubes 
Remler Radio Apparatus 



can supply you 




HERBERT H. FROST 

NATIONAL FACTORY DISTRIBUTORS 
TO THE ELECTRICAL" RADIO JOBBER 
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Dubilier Micadons 

reduce tube noises 

Tabes howl partly because condensers fluctuate 
in capacity. Dubilier Micadons are mica con- 
densers which are permanent in capacity. 
Hence they reduce tube noises and greatly 
improve reception. Dubilier Micadons are made 
in several types to meet every radio need. The 
price varies from 35c to $1.00 each, depending 
on the type and the capacity. 

Mtcadon type 600. Micadon type 601. 

Molded case. With and connect by eyelet tenni- 

wlthout grid-leak , , . ... . 

mounting. Prices range to build up de- 

from 75 centa to $1.00 »lred capacity. Price 35 

each, depending on cents and 40 cents each, 

capacity. depending on capacity. 

BRANCH OFFICES: 

8an Francisco 709 Mission St.. Suite 701-704 

St. Louis. Mo Syndicate Trust Bldg.. Suite 1409 

Washington. D. C Munsey Bldg. 

Chicago. Ill 33 8. Clinton St. 

Atlanta. Ga 802-3 Forsyth Bldg. 

DUBILIER 

Condenser &> Radio Corp. 
48-50 West 4*St. N.Y. 

Canadian Distributors: Canadian General Electric Co.. Toronto. Can. 





FOR RADIO 

22^-45 & l05^y6LTS / 




OISELESS 
DEPENDABLE 
GUA RANT EED 

ASK YOUR DEALER 



NOVO. MANUFACTURING CO. 

: 424-438 W. 33rd ST. 
^ s. r. VV YO R K 

531 SO. DEARBORN ST.. CHICAGO. 



Give him a 
PACENT MULTIJACK 

$1.50 




Your radio friend or relative will appreciate 
a gift of one or more PACENT MUL- 
TIJACKS (three independent jacks in a 
single base). Then three can listen in. Ask 
your dealer to show you PACENT pro- 
ducts and look for the PACENT trade 

mai *k- Sen J for deacHpUce bulletins, PR106 

PACENT ELECTRIC COMPANY 

INCORPORATED 
Executive Offices : 22 Park Place, New York. NY. 
BRANCH OFFICES 
Philadelphia Washington, D.C. 

Chicago V ^y ^/ San Francisco 

" This is a RADIO Christmas " 



CHELSEA CONDENSERS 




NO. 1 
PRICES 

No. 1 Table .001 $5.00 

No. 2 Table .0005 4.50 

No. 3 Panel .001 4.75 

No. 3a Panel without dial 4.35 

No. 4 Panel .0005 4.25 

No. 4a Panel without dial 3.85 

No. 5 Panel .00025 3.75 

No. 5a Panel without dial 3.35 

No. 6 Panel vernier 2.90 

No. 6a Panel without dial 2.50 

No. 7 Panel with vernier 6.50 

No. 8 Table with vernier 6.75 

GENUINE BAKELITE CONSTRUCTION 
The best and most complete line of condensers in 
existence. 

Write for our catalogue No. 7. 

CHELSEA RADIO COMPANY 

177 SPRUCE STREET CHELSEA, MASS. 
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tpXTEND Christmas cheer throughout the 
*- J year by topping the gift list with a 

FADA RECEIVER-AMPLIFIER 

Every member of the household can easily 
operate and enjoy this master instrument, 
commanding, as it does, entertainment from 
various broadcasting stations, bringing it, in 
true clearness of tone, to your own fireside. 
Although a very simple instrument, the Fada 
receiver-amplifier embodies those true refine- 
ments typical of all Fada equipments and parts. 

The Fada Handbook will be sent you upon receipt of 
5c to cover postage. It's plumb full of things about 
radio you ought to know. Please mention name and 
address of your nearest radio or electrical dealer. 

F. A. D. ANDREA 
1581-D JEROME AVE., NEW YORK CITY 
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RHAMSTINE* 

RADIO FREQUENCY 




TRANSFORMER 




Complete with 
mounting 



Rharastinc* has produced in this transformer every 
quality which you would naturally look for. In 
efficiency it is comparable with others costing much 
more and in design and finish it is doubtful if 
you can find its equal. Each transformer is 
equipped with a base mounting and sold at a price 
exceptionally low as compared with the high value 
of tne unit. 

Type 1, 200-500 meters, especially efficient for 
the present broadcasting services. 
Immediate deliveries. 

Manufactured by 

J. THOS. RHAMSTINE* 

2152 E. Larned St. Detroit, Mich. 

*Maker of Radio Products 



FREE Radio Catalog 



Describes and illustrates our 
large complete stock of Radio 
Equipment of all kinds. We 
can make immediate sh'p- 
ments of proven, reliable 
equipment. ^ Protect yourself 
against disappointment by taking advantage of 
our experience and reliability. 

Send $5.00 for Genuine Cunningham or 
Radiotron Detector Tube 
Free catalog sent on request 

JULIUS ANDRAE & SONS CO. 

In Rusintss tines I860 
127 Michigan Street Milwaukee, WU. 





Na-ald 

Special 

Socket W.D. 11 

Designed especially for the new 
tube of the Radio Corporation 
which is operated by a single dry 
cell. Special clips of phosphor 
bronse with side wipe and strong 
gripping action on contact pins. 
Nickel platedblnding screws. 
Highest quality throughout 
Moulded from Condensite. 

ALDEN-NAPIER CO. 

Dept. C 

52 Willow St. Springfield, Mass. 



STORAGE BATTERY COSTS 
ARE ELIMINATED BY USING 

suhko 

TUBE ADAPTER 



Which enables you to use the famous dry^ 
cell vacuum tube in any radio set socket. 
Directions:— Insert tube in Adapter, in- 
sert Adapter in socket. Tube circuit is 
automatically adapted to conform to 
your set. Save time money, and re- 
wiring changes by using this Adapter. 

Price $1.50 each 

Send money order 
er cash u your 
dealer cannot sup- 



t 



ply roii. 
Dealer i write for 
proposition. 

Sun Equipment Co 

Dept. R 

67 Exchange Place 
New York 



Loud $1 
'Speaker 1 



&1^Hr Adapter 
* I H Hear all broad-casting through p 

* wal graph. Make your own horn. Attach 
B-R Phonadapter to YOUR phono- 
graph. All can hear. Entire family, neighbor*, 
guests can hear operas, lectures, latest news, with 
this adapter. Stretches over receiver of Baldwin or 
Brandos type head- set and attaches to to ne-a rm of 
ANY phonograph. Hade of soft, 
pure gum robber. Quickly attached j 
and removed. Thousands in use. Ab- ' 
solutely no voice distortion. For 

tingle receiver - 

For pair of receivers (m ore than twice the volume) • 1 

Amplitone 
Loud Speaker 

An inexpensive, loud speaking horn 
especially adapted for home use 
Ample volume. Quality tones. Throat of 
horn consists of successive sound expansion 



to tone-arm or 




Bell Horn 



L 



A Bell Horn with ball swivel 
down, to side— any angle dee 
..v adjustment. Very simple. No 
•crews, thumb nuts, etc. Black finish. 
Complete, with phone, *« ^ 
ready to attach to two f I J) 
stage amplifier 

The Becklev-Raliton Co, 

1825So. Michigan Ave. 
Chicago, III. 

Go to your dealer. If he cannot 
supply you send money order, check 
or currency at our risk. Prompt de- 
livery-postpaid. Also send us 
name of favorite dealer. 
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^bur Christmas tfill 
be more enjoyable* 

lt?ith a Crosley Radio Receiving Set 




Let the children hear Santa on Christmas Eve. The entire family 
will enjoy the Christmas Carols and the appropriate Concerts 
and Dance Music during the Happy Holidays. 
Listen in for Crosley Broadcasting. Our new station, WLW, is 
one of the largest and best in the country, and can be heard in 
any part of the United States and Canada, east of the Rockies, with 
a Crosley Model X. This instrument as in all of our larger units 
incorporates one stage of Tuned Radio Frequency Amplification. 
We were the first to bring this feature on the market, and have 
developed it to its highest degree. 
This simplifies tuning, increases the 
range and clarity and eliminates in- 
terference. Crosley instruments are 
popular wherever they are tried. 
With a Crosley Outfit, you are as- 
sured of an enjoyable time every 
evening in the week. A single wire 
from your house to a nearby tree or 
building, is all that is necessary. Con- 
nect this to your set and you are ready 
to tune in any number of stations and 
hear a wide variety of selections. Easy 
to install and easy, even for a novice, 
to operate, a Crosley Receiving Set will 
solve your entertainment problem. 

We make any size Instrument from $25 up, and all 
parti necessary to build your own set. 
Your Jobber or dealer 
you with Crosley Appari 
name and order direct. 

WRITE FOR CATALOG 



be able to furnish. 
If not. send us hi* 



BETTER -COST LESS 

R A □ I □ 



Department 

Cincinnati-Ohio 




CROSLEY RECEIVER MODEL X. A four-tube outfit the same as shown 
in the above scene. It consists of Tuner, one stage of Tuned Radio Fre- 
quency Amplification (the feature that has made our Instruments so 
popular). Detector and Two Stages of Audio Frequency Amplification 
in a beautiful mahogany finished cabinet. It will bring in distant sta- 
tions loud and dear. Price without phones, batteries or tubes, $55.00. 



Digitized by 



36 



DIALS 




2 in. 20c. 3 in. 27c 2»< in. 25c. 

With Brass Insert and Set Screw 
Specify whether 3 -1 6 In. or H in. Inter! 





$175 $2.50 
"SESCO" Variocoupler "SESCO" Variometer 

600 Meters 

Standard Mod. 8 Phones. 2500 Ohms. $5.75 

Half with order, balance C. O. D. 

STANDARD ELECTRIC SALES CO. 

843 Broad Street Newark, N. J. 



Speed Up Your Production 

by tawing bakellte. formica, brass, 
copper, carbon, or wood on a 

Junior Bench Saw 

A precision machine especially' 
adapted to the rapid and ac- 
curate production of small du- 
pllcate_parts. All metal construc- 
tion. Top 10" z 13". elevates for grooving, tilts 
10 degrees for bereling. 8awi 1H" stock. Essily driven by 
H hp. or H bp. motor. Attachments for grinding and sanding. 
8peclal saws for bakelite. brass, etc.. furnished from stock. <fcOQ *7C 
Junior Bench Saw with guides and one 6" wood isw«r* K,## 

Motor Driven Unit as shown, mounted on iron base with M hp. 
ball-bearing motor, belt tightener, belt, cord, plug, and switch. 
$60.00. Write for fully Illustrated circular. 

Manufacturers and amateurs win be irte-ested In our Handilathe. 
Junior Bench Drill, Han di saw and Ball-Fearing Motors. 

W. & J. BOICE. DsplCU, 114— 23rd ST., TOLEDO. OHIO 




HEAR RADIO RIGHT! 

Starnes Superadio Specials, same as used in the 
Harry T. Starnes lecture-demonstrations through- 
out United States and Canada, in piano finish 
mahogany cabinets. 

Detector, and One Stage Audio Frequency 
Amplifier $40.00 

Detector, and Two Stage Audio Frequency 

Amplifier f 60.00 

With Automatic Filament Control $60.00 

Two Stage Radio Frequency Amplifier, the 
best $76.00 

Also High Quality Three Stage Radio, and Audio 

Amplifiers. 

WRITE FOR PRICES 

Special 2500-mile Receiver, which caused 
so much comment on Chautauqua and 

Lyceum Tours recently $800.00 

Also Clapp-Easthara, Westinghouse, Radio Corpo- 
ration and other high-grade products, at interesting 
prices. 

STARNES SUPERADI0 SERVICE Cttngtoi, kfeu 




*8 



LIST PRICE 



*8 



2,200 OHMS LOUD AND 
LIGHT WEIGHT CLEAR 

Dealers May Send 
$3.20 for Sample 

FRENCH MFG. CO., Seymour, Conn. 



BUILD YOUR OWN RECEIVINS SET WITH 

"Scientifically Superior" Radio Supplies 

R sesi vim CossblsatiM CR-I Ooaptato $12 JO 

100 ft. copperclad aerial wire fl.Ot 

50 ft insulated ground wire TS 

2 Midget aerial Insulators, each 25o 50 

1 Ground Clamp 12 

1 Inductance coil (150-600 meters) 1.00 

1 Crystal detector 1.50 

1 liming condenser (General Radio) S.25 

1 Pair Murdoch head phones (2,000) 5.00 

4 Binding posts, each 5c 20 

1 Composition panel 6 by 9 1.04 

Total $14.22 
Brpert radio advice fro* to oar cmwtomer*. 
SCIENTIFIC RADIO CO.. 112 W. I6TH ST.. NEW YORK. N. Y. 





De Luxe 

V. T. Socket 



Contact strips of laminated 
Phosphor bronze press firmly 
against contact pins, regardless of variation in 
length. No open current trouble possible. Socket 
moulded from genuine Condensite. Practically un- 
breakable. Special protected slot, with exterior rein- 
forcement. Unaffected by heat or bulbs or soldering 
iron. All excess metal eliminated, aiding reception. 
May be used for 5 Watt power tube. Highest quality 
throughout. Price, 75c. 

Special proposition to dealers and jobbers. 
ALDEN- NAPIER CO. 

82 Willow St. D«pt. C Springfield, Mas*. 
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The Tower of Babel will be 
Sending this Winter 



Forty powerful broadcasting stations, all operating 
on one narrow wave band — that's the situation 
confronting the radio fan this winter. With the 
ordinary single circuit it will be like listening in 
on the Tower of Babel. 

The PARAGON three circuit receiver, because 
of its greatly superior selectivity and sensitivity, 
can pick and choose between broadcasting stations 
of about the same signal strength with less than 
one per cent differential. 

PARAGON three circuit receivers are always 
more satisfactory to operate. This winter any other 
kind of a receiver is obsolete and practically 
useless. When you pay out your good money, get 
a modern receiver — the PARAGON. 

ADAMS * MORGAN COMPANY 
20 Alvin Avenue Upper Montclair, N. J. 



Also Manufacturers 
of 

PARAGON 
Radio Telephone 
Transmitters 
V. T. Control Units 
Rheostats 
Potentiometers 
V. T. Sockets 
Amplifier 

Transformers 
Detectors 
Control Dials 
Amplifiers 
Receivers 
Switches 
Variometers 




' » : i :X 

f <? I p 
/s fi 



Type RD-5 Regenerative 



Detector) 
.(Licenced Under Armstrong Patents) 



PARAGON 



Reg. U. 8. Pat Oft 



RADIO PRODUCTS 
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MICON 

Tested Mica Condensers 

7- 




Assure: Absolute noise lessness, Clarity of 
tone, Accuracy, Constant fixed capacity 



Complete diagram of 
the Armstrong Super- 
Regenerative Circuit 
FREE with every 
purchase of MICONS. 



Sizes .0025 and .005 are especially adapted for 
the new Armstrong Super-Regenerative Cir- 
cuit. Micons can be had in all capacities from 
.000025 to .01. 

At your dealer's — otherwise send purchase price and 
the desired Micons will besent without further charge. 

CHAS. FRESHMAN COMPANY, Inc. 

290 HUDSON STREET NEW YORK CITY 



Size 


Price 


.00025 


$0.35 


.0005 


.35 


.001 


.40 


.002 


.40 


.0025 


.50 


.005 


.75 


.01 


1.50 



3000 Ohm Sets $3.98 

PLUS 20 CTS. POSTAGE AND PACKING 

Satisfaction Guaranteed or Money Back 



, TOWERS 



We mail phones the day your order arrives. 
Every pair tested, matched and guaranteed 
as sensitive as $8 to $10 Sets. Circular Free. 

TOWER MFG. COMPANY 
m STATION STREET, BROO KLINE, MASS. 




BURROWES 



Home Billiard & Pool Tables 

Magnificently made tn all sizes, at all prices. Game exactly 
same as standard table. Become expert at home. Use In any 
room, on any house table or on Us own folding stand. Quickly 
leveled. Put up or down In a minute. Small amount down, easy 
payments. Ask your dealer or WRITK TODAY for Catalog. 
E. T. BURROWES CO., 150 Free St., Portland, Maine 




RADIO & AUTO STORAGE BATTERIES 

rUADACn FROM A LAMP SOCKET AT HOME 
V/nAI\UCU Al • Coat of • Fow Cents With An 

F-F BOOSTER 

Full Wave Automotive Magnetic 
Charging Rectifier for 105-125 Volt, 
60 Cycle, A. C, Type A-B Charge*. 
6 Volt, "A" and Auto and up to 
120 Volts, of "B" and Loud 
Speaker Storage Batteries, In Series 
Inductively at home overnight. D it- 
connecting and Multiple Connec- 
tions Unnecessary. Charging Cir- 
cuits Separate. No Grounds. No 
Danger. No Skill Required. AM 
METER eliminates Guesswork. 
Infusible Electrodes Rectify Cur- 
rent. Will Charge a Dead Battery 
Cksrfcs auto a RADIO Batumi. Leave Battery Connected, Screw 
Plug In Lamp Socket, Snap Rectifier Clips on Battery Termi- 
nals, Turn Switch and Battery Is Charged in Morning. Noth- 
ing like It mado. Is it not gratifying to feel your Radio 
Batteries are ready for all Radiophone Music and News? 
Never having to be careful of, or tell friends your Batteries 
are Dead? Fully charged Batteries by starting car quick, 
require fewer expensive replacements. Do not think your 
Battery is Dead and Worn Out because It will not start 
your car. Buy a Booster which fit Is it with life, saves more 
than Its cost and lasts a lifetime. 7 types built by Master 
of the Art and POPULARLY PRICED. 

Type 6 Charges Radio "A" & Auto 6 V. Batteries at 6 Amp. . .$15 
Type B Charges Radio "B" Batteries up to 120 V. In Series $15 
Type A-B Charges "A"«V'B" Radio & Auto Batteries in Series $20 

Type 12 Charges 12 Volt Batteries at 5 Amperes $15 

Type 166 Charges 6 Volt Batteries at 12 Amperes $20 

Type 1612 Charges 12 Volt Batteries at 7 Amperes $20 

Type 1626 is Combination of 166 & 1612 Charging 6 4 12 V. $28 
The Larger Types are for heavy Batteries, or where time Is 
limited. Shipping Weights. II to 15 Pounds. Purchase from 
Your Dealer, or Send Check for Prompt Express Shipment. 
If via Parcel Post have remittance Include Postage & Insurance 
charges. Or have us ship You Type desired C. 0. D. Other 
F-F BATTERY BOOSTERS Charge Batteries from Farm 
Lighting Plants and D. C, Circuits. For GROUP CHARGING 
use our 100-Volt Automatic ROTARY RECTIFIER, 12 Battery. 
8 Ampcro Size. $135. ORDER Now or WRITE Immediately 
For FREE BOOSTER BULLETIN 44 and ROTARY 44 A. 
THE FRANCE MFB. CO., offices • works: Cleveland, f mo. v. t. a. 

Canadian Rap; Batte ry Sorvloe " 

Agents^ 

LARGE MANUFACTURER OF SHIRTS 
wants Agents to sell complete line of 
shirts direct to wearer. Exclusive patterns. 
Big values. No capital or experience re- 
quired. Write for free samples. 

MADISON SHIRT MILLS 





Complete 



NcnJ for ctrculai 
describing the SENS1TONE 
Long Dittancc Armstrong Re- 
generative Radio Receiving Set. which 
we mII, complete with batteries, tube*, head 
tct and aerial — all ready to luten to concern — on 



$15 



paying for 
Harold R. Wikem & Co. 



Enjoy the pleasure of radio while 
851 Washington Blvd., Chi ago 



Down 
»I0per 

Month 



35c EACH 



3 FOR $100 



INa-alQ 



genuine 

CONDENSITE DIAL 

The dial that runt true 

Numerals engraved on bevel and knob so shaped that 
fingers do not hide them. Thin edge with clear 
graduation to make accurate reading easy. Con- 
cealed set screw in metal insert. Will not warp 
or chip. Finish and enamel permanent. 

3" dial. 35c. 
2" dial for rheostat potentiometer use, 35c. 
3H" dial, 75c. 
Send stamps for complete literature. 
ALDEN- NAPIER CO. 

52 Willow St. Dept. C Springfield, 



Masa. 
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BRILUANTONE RADIO PRODUCTS 

Dept. C — 874 Columbus Avenue, New York 

$1.00 Brings any one of these 
il Combinations quickly 

to you 





100 Feet No. 14 hard-drawn antenna wire. 

4 Porcelain Insulators. 

1 Solid copper approved ground clamp. 

1 Single-pole, double-throw approved lightning twitch. 

20 Feet No. 14 weatherproof Insulated lead-In wire. 



No. 2 

1 Wound Enameled wire coil, 8 inches long. 3tt" Diem. 
1 Brass rods. 9 inches long, with evenly drilled holes. 
1 Brass sliders to fit the above rods. 
4 Nickel-plated brass binding posts. 




No. 3 

2 60-cent switches (1%-inch lerer). 

20 Nickel-plated brass contact points with nuts. 

4 Nickel-plated brass stops with nuts. 

4 Nickel-plated brass binding posts. 

1 Detector stand unmounted includes: Adjustable cup. ad- 
justable cat- whisker (say position). 2 extra binding 
posts. 2 connections from cup and detector to binding 




1 Nest of 4 radio tubes, 8 Inches long by 8. 8%. 4. 4ft 
inches in diameter. 

1 Spool No. 24 cotton covered wire, 875 fees. 
1 Hardwood Botor. 

All the above merchandise guaranteed or money refunded. 



1 Drilled fiber base for mounting same. 
OUT HERE— — ■ — — — — — — — — — — — — — — — — — — — — — — — — — — — — 

PLEASE CHECK BEFORE ITEMS DESIRED-FILL IN COUPON AND MAIL 

A FEW OF OUR SPECIALS 

B. R.P. PRODUCTS STANDARD MERCHANDISE AT 

□ B.R.P. Rheostats, 6bre base (Tapered REDUCED PRICES 

Type) $ .50 



8 



B.R.P. Rheostats, porcelain base 75 

B.R.P. Potentiometer (200 ohms) 1.00 

B.R.P. Moulded Sockets (unbreakable) 1.00 

B.R.P. Audio Frequency Transformers (11 

to 1) 4.00 

B.R.P. Radio Frequency Transformers (150 

to 500 M.) 3.00 

BwP.R. Variometer (to 800 meters) 3.00 

B.R.P. Variocou piers (Panel and Labora- 
tory Type in one) 3.50 

B. R. P. Variable Condensers Guaranteed Capacity 
Tested by the Rubican Laboratories, Phila., Pa. 

TYPE "A"— MOULDED ENDS 

3 Plate, capacity .00005 $1.50 

7 Plate, capacity .0001 2.00 

11 Plate, capacity .0003 2.50 

_ 23 Plate, capacity .0005 3.00 

□ 43 Plate, capacity .001 3.50 

TYPE "B"— ALUMINUM ENDS 

□ 3 Plate, capacity .00005 $1.00 

□ 7 Plate, capacity .0001 1.25 

□ 11 Plate, capacity .0003 1.50 

□ 23 Plate, capacity .0005 1.75 

□ 43 Plate, capacity .001 2.25 

BRILLIANT0NE RADIO PRODUCTS 
Dept. C, 874 Columbus Avenue, New York 



□ $4.50 Thordarson Amp, Transformers 



(Audio) $3.00 

□ $7.00 UV712 Audio Frequency Transform- 

ers (Radio Corp.) 6.00 

□ $6.50 UV1714 Radio Frequency Trans- 

formers (Radio Corp.) 5.50 

□ ZETA Radio Frequency Transformer 3.50 

□ Brandes "Superior" (2200 ohms) 6.75 

□ Murdock (3000 ohms) 5.00 

□ Federal (2200 ohms) 6.50 

□ Klosner Vernier Rheostat 1.00 

□ Bradleystat (Best Vernier) 1.65 

□ Jacks, single, open or closed (Firth) 35 

□ Jacks, double, closed (Firth) 50 

□ Plugs, bulldog- grip (Firth) 1.00 

□ .002 and .005 Mica-Bakelite Condensers ... .25 

□ .0005 and .00025 Condensers with Var. Leak .25 

□ .0005 and .001 Fixed Mica-Bakelite Con- 

densers 20 

□ Two-Slider Tuning Coil (mounted) 1.50 



BR1LUANTON1 RADIO PRODUOTS w ^ 

Deft. C, S74 Columbus Avenue. Nsw Yer* 
Enclosed find money order for articles ordered. X acres 
to pay parcel post charges when dellTered. 

Nana 
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Just What You Want 



* jgfe, AUTHORIZED 




WHETHER you require two binding posts, 
a simple crystal set, or one of the standard 
tube sets with amplifier and loud speaker, you 
may obtain it at the right price at any radio shop 
displaying the Sorsinc sigri. There is a skilled 
radio man on hand to advise you, too. 

44 It Pays to Buy at the Sorsinc Store" 

Mr. Dealer: — If you are a progressive merchant you 
may display the Sorsinc sign. Let us tell you how. 

SHIP OWNERS RADIO SERVICE, Inc. 
80 Washington Street New York 

Wholesale Distributors 

SORSINC Branches : 
Boston, 46 Cerahill St. San Francisco, Stl MissSeo St. 

Baltimore, 11 N. Eutaw St. Chicago, 538 So. Dearborn St. 
Now Orleana, 740 Union St. Seattle, 67 Columbia St. 




Small Space 

V.T. Socket 

35c. each 3 for $1.00 

Moulded genuine condensite. Requires but small space 
for mounting. Readily accessible binding posts. No- 
excess metal to interfere with efficiency. Unaffected 
by heat of bulbs or soldering iron. Phosphor bronze 
contacts. Nickel plated brass binding screws. Slash 
cut slot. Price possible because of large production. 
Special proposition for dealer* and jobber: 

Alden-Napier Co. 

Dept.C 52 Willow St., Springfield, Mass. 




Easily Learned 



Be a Radio Expert. Make biff 
I money. Win success in this new, 
crowded field. Trained men needed. 
S1,80O TO S6,000 

m a year easily earned, I will train you qu ickly, 
at homt\in yourepare time, to construe t-inatall, 
! operate, repair, maintain and sell radio out- 
^^^"fila. Short course, low cost, easy terms, money 
back guarantee. Write for "Radio Facts" FRE*!. 

" VII 1 U(f dsisfttWMtfA^ 



RADIO EOUIPHTNT 
tOOLWrt Kindest, Chicago 111* 



Antenella 

(No Antenna or Aerial Needed) 




Does away entirely with antenna and 
all outside wiring, lightning arresters, 
switches and all other inconveniences. 

ANTENELLA enables you to enjoy 
Radio pleasures in any room in your 
house. Place your receiving set any- 
where and merely attach Antenella to 
any electric light socket. No current 
consumed. 

At your dealer's — $2.00 

If he can't supply you send purchase price and you 
will be supplied promptly without further charge. 

CHAS. FRESHMAN COMPANY, Inc. 

290 Hudson Street New York City 




MULTIPOINT 
(Patent Pending-) 
A synthetic CRYSTAL. DETECTOR 
sensitive over its entire surface 

Eliminate* all detector troubles. 50% increase in clearness 
and rolume. Sidorsed by Radio experts and press. Awarded 
certificates of excellence. Sets a new standard of efficiency. 
Price postpaid, mounted t£Zf\*% 
Sensitiveness guaranteed e^^^w 
Dttalmt and Dittributort Quoted Attractive DUeounU 
RUSONITE PRODUCTS CORPORATION 
Dept. P 15 Park Row, New York , 



Springfield Antenna i 

16 Strand Braided 

INCREASE YOUR RANGE- 

with your present equipment. Most Important invention. 
If your dealer hasn't it. send us $2.50 for 100 ft 
Jobbers write us. 

SPRINGFIELD WIRE A TINSEL CO. 
387 B Main Street Springfield, Mass. 



FOR SALE 



MINIATURE STORAGE 
BATTERY PLATES 

Size, Hx2]A inches. Suitable for "test tube B bat- 
teries" and experimental work. These plates have cast 
alloy grids and are made in the best possible manner. 

M B" STORAGE BATTERIES 
24. 50 and 100 volts; or any voltage made to order. 
Oil sealed. Write for illustrations. 
J. A. R1TTER LANSDOWNE, PA. 
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The "Bull's Eye" of the 
Crystal Receiving Set 



Good results depend upon your hitting the super-sensitive 
spot of a sensitive crystal. There's only one way to be 
sure of good results, and that's to be sure you're using 
the right crystals. 

It's mighty annoying to waste time (and entertainment!) 
because of worthless crystals. 

Hit the bull's eye the first time and every time. Play 
safe, take no chances — use the original, proven crystals 
-the "NAA" Arlington Tested brand. Each "NAA" is 
selected from sensitive bulk stock, and is individually 
tested and guaranteed super-sensitive. 

"NAA" Galena, Silicon or Goldite: Price per crystal, 
individually packed — $.25. 

Mounted crystals, set in Wood's metal in brass cup, $.40. 
At your dealer's, or direct postpaid. 



The Newman-Stern Bldg^ Cleveland, (X 



Also producers of the famous "Red-Head" Radio Receivers 
and the Teagle line of Better Radio Equipment. 
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Don't Wear 
a Truss 

BE COMFORTABLE— 

Wear the Brooks Appliance, the 
modern scientific invention 
which gives rupture sufferers 
immediate relief. It has no ob- 
noxious springs or pads. Auto- 
matic Air Cushions bind and *n. c. a. .hook. 
draw together the broken parts. No uItca or plaiten. 
Durable. Cheap. Sent on trial to prove iti worth. Nerer 
on tale In it ores ai every Applanoe li made to order, the 
proper ilse and ihape of Atr Cushion depending on the 
nature of each eaie. Beware of Imitations. look for trade- 
mark bearing portrait and signature of C. E. Brooks which 
appears on every Appliance. None other genuine. Full 
Information and booklet sent free in plain, sealed en?elope. 

KAmiMCE CO.. INC StsJ 




I ABSOLUTELY FREE 

BTJ8H your name and" address 
and we will tell you HOW you 
oan get this RADIO 8ET 
ABSOLUTELY FREE. 
RADIO BET comes to 
you complete, with single 
slide tuning coil, crystal 
detector and phone con- 
denser. AND DOUBLE 
HEAD PHONES. No 
batteries required: no 
experience, write Today 
for Fret Radio Plan. 
HOME SUPPLY CO.. 
131 Duaae St 

Dept. 108 
New York City 




COGSWELL 

Variable Condenser 



Most advanced design, with 
highest quality material and 
workman ship thruout. 

Duraluminum end plate* ; pig 
tafl connection. Accurate plate 
Ignment, convenient binding 
posts and genuine Condenslle Na-ald Dial. Bent or 
shorted plates unknown In this 

Prices range from $2.50 for 3 
to 14.70 for 43 plate Precision. 

Send stamps for complete catalog. 

ALDEN-NAPIER CO. 
52 Willow St. D«pt.C Springfield, Mm— 



AGENTS *6 A DAY 

taUncorders for Non-Aloobotto i 
Food Flavors. Every variety. Put 
up In collapsible tabes. Always 
fresh. Three times the strength of 
bottled flavors. Not sold In stores. 
Fast repeaters. Big lnoome every 

Mmn ami Wet 




SPECIAL 

XMAS OFFER 

For a six weeks' period beginning November 15th, 
we will accept NEW subscriptions to POPULAR 
RADIO at the special trial rate— two NEW yearly 
subscriptions for two dollars ($2.00). To get the 
full benefit of the Special Xxnas Offer, bear in mind 
that both subscriptions must be NEW. An extra 
charge of $.25 is necessary to cover the postage 

cost on each Canadian subscription and $.50 for foreign countries. All 
subscriptions will be entered for one year beginning with the current issue. 
A Six Weeks' Offer. Better act right away! Use the double coupon. 




(Coupon good until January 1, 1923) 



POPULAR RADIO 

9 East 40th Street, Vew York City 
Please send POPULAR RADIO for one year to: 

NAME 

ADDRESS 

CITY STATE 



And also to this other new subscriber. Here is a 
two-dollar bill — (or a check for two dollars). 

name; 

ADDRESS 

CITY STATE 
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p gRFgCT ELECTRIC CONTRQIP *: 

Q ESIST-O-METgg 



TAf Resist-O-Meter illus- 
trated is Type A Filament* 
Price, $1.80 



We manufacture 
the products listed below s 
Resist-O-Meters 

Type A — Filament 
« B — "B" Battery 
" C — Potentiometer 
« D— Variable Grid Leak 

Test-Rite Condensers 
in following capacities s 

Phone .001 mfd. 

Grid .00025 " 

Grid .0005 " 

Grid Leak .0005 " 1-meg. 

V. T. Sockets 
Engraved Binding Posts 
Accessories 

Patent Attorneys 
Pennie, Davis, Marvin, 
Edmonds 



Hook up a Resist-O-Meter 
Then see the difference 



A VARIABLE resistance that is variable, not by a series of 
steps or by a sliding contact, but continuously between 
the extreme ranges of its terminals without a break, 
micrometer controlled for accurate adjustment of proper cur- 
rent values of the "A" and "B" batteries. 

This ideal has been developed— The Scholes Resist-O-Meter. 
This Scholes Resist-O-Meter possesses the follow- 
ing additional and essential advantages: 

1. It is non-microphonic 

2. It possesses the lowest resistance at full com- 
pression (almost zero). 

3. It is made in models giving various ranges of 
control previously not attained (covering 
every requirement for radio use). 

4. It is made in compact and conventional form 
requiring minimum room for mounting. 

The Scholes "Resist-O-Meter," in principle, has been used for 
more than seven years in electro-chemical processes in which 
exceedingly accurate and constant current control is required. 

This apparatus, simple in the extreme, has been refined and 
perfected to adapt it to the minute currents and sensitiveness 
of control needed for radio work. 

The Scholes Radio and Manufacturing Corporation hold the 
sole license to manufacture this type of radio rheostat It is 
sold only under the name "Resist-O-Meter," and fully pro- 
tected by patent and trade mark rights. Your dealer will 
supply it. Ask for the Scholes Resist-O-Meter. 

Write Mr. C. W. Preston 
SCHOLES RADIO A MANUFACTURING CORP. 
32-36 West 18th Street, New York City 
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Don't Wear 
a Truss 

BE COMFORTABLE— 

Wear the Brooks Appliance, the 
modern scientific invention 
which gives rupture sufferers 
immediate relief. It has no ob- 
noxious springs or pads. Auto- 
matic Air Cushions bind and MR - c - BROOK » 
draw together the broken parts. No salves or plasters. 
Durable. Cheap. Sent on trial to prove its worth. Never 
on sale In stores as every Appltnce Is made to order, the 
proper size and shape of Air Cushion depending on the 
nature or each case. Beware of imitations. Look for trade- 
mark bearing portrait and signature of C. B. Brooks which 
appears on every Appliance. None other genuine. Full 
information and booklet sent free in plain, sealed envelope. 




SET/ 

^ ABSOLUTELY FR£E 



-ft 



BU8H your name and* address 
and we will tell you HOW you 
can get this RADIO SET 
ABSOLUTELY FREE. 
RADIO SET comes to 
you complete, with single 
slide tuning coil, crystal 
detector and phone con- 
denser, AND DOUBLE 
HEAD PHONES. No 
batteries required : no 
experience. Write Today 
for Free Radio Plan. 
HOME SUPPLY CO., 
131 Duane St. 

Dept. 108 
New York City 





COGSWELL 

Variable Condenser 



Most advanced design, with 
highest quality material and 
workmanship thruout, 

Duralumlnum end plates ; pig 
tall connection. Accurate plate 
alignment, convenient binding 
posts and genuine Condenstte Na-ald Dial. Bent or 
shorted plates unknown In this condenser. 

Prices range from $2.50 for 8 plate Vernier with dial 
to I4.T0 for 43 plate Precision. 

Send stamps for complete eataleg. 

ALDEN-NAPIER CO. 

52 Willow St. Dept. C Springfield, Maaa 



AGENTS *6 A DAY 

taking orders for Non-AloohoUo 
Food Flavors. Every variety. Put 
up In collapsible tubes. Always 
fresh. Three times the strength of 
bottled flavors. Not sold In storm 
Fast repeaters. Big Income every 
day. 

Men and Women 




American Products 
73MAojerlcaB BerfMjaf.Gnrinniti, OWe 




SPECIAL 

XMAS OFFER 

For a six weeks' period beginning November 15th, 
we will accept NEW subscriptions to POPULAR 
RADIO at the special trial rate— two NEW yearly 
subscriptions for two dollars ($2.00). To get the 
full benefit of the Special Xmas Offer, bear in mind 
that both subscriptions must be NEW. An extra 
charge of $.25 is necessary to cover the postage 
cost on each Canadian subscription and $.50 for foreign countries. All 
subscriptions will be entered for one year beginning with the current issue. 
A Six Weeks' Offer. Better act right away! Use the double coupon. 

(Coupon good until January 1, 1923) 




POPULAR RADIO 

9 East 40th Street, Vew York City 
Please send POPULAR RADIO for one year to: 

NAME 



ADDRESS 

CITY STATE. 



And also to this other new subscriber. Here is a 
two-dollar bill — (or a check for two dollars). 



NAME 

ADDRESS 

CITY STATE. 
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I RFECT 



r aESIST-O-METEg 

TRADE MARK 



77/* Resist-O-Meter illus- 
trated is Type A Filament, 
Price, $1.80 



We manufacture 
the products listed below: 
Resist-O-Meters 

Tvpe A — Filament 
" B — "B" Battery 
« C — Potentiometer 
« D — Variable Grid Leak 

Test-Rite Condensers 
in following capacities: 

Phone .001 mfd. 

Grid .00025 " 

Grid .0005 " 

Grid Leak .0005 « 1-meg. 

V. T. Sockets 
Engraved Binding Posts 
Accessories 

Patent Attorneys 
Pennie t Davis, Marvin, 
Edmonds 



Hook up a Resist-O-Meter 
Then see the difference 



A VARIABLE resistance that is variable, not by a series of 
steps or by a sliding contact, but continuously between 
the extreme ranges of its terminals without a break, 
micrometer controlled for accurate adjustment of proper cur- 
rent values of the "A" and "B" batteries. 

This ideal has been developed— The Scholes Resist-O-Meter. 
This Scholes Resist-O-Meter possesses the follow- 
ing additional and essential advantages: 

1. It is non-microphonic. 

2. It possesses the lowest resistance at full com- 
pression (almost zero). 

3. It is made in models giving various ranges of 
control previously not attained (covering 
every requirement for radio use). 

4. It is made in compact and conventional form 
requiring minimum room for mounting. 

The Scholes "Resist-O-Meter," in principle, has been used for 
more than seven years in electro-chemical processes in which 
exceedingly accurate and constant current control is required. 

This apparatus, simple in the extreme, has been refined and 
perfected to adapt it to the minute currents and sensitiveness 
of control needed for radio work. 

The Scholes Radio and Manufacturing Corporation hold the 
sole license to manufacture this tvpe of radio rheostat It is 
sold only under the name "Resist-O-Meter," and fully pro- 
tected by patent and trade mark rights. Your dealer will 
supply it. Ask for the Scholes Resist-O-Meter. 

Write Mr. C. W. Preston 
SCHOLES RADIO & MANUFACTURING CORP. 
32-36 West 18th Street, New York City 
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Increase the Range qf your 
Aeriola Sr. with the new 

AC AMPLIFIER. 





HPHE new A C Amplifier, to a considerable extent, 
increases the reception possibilities of the Aeriola 
Sr. With head telephones and the A C Amplifier 
reception ranges of one hundred to three hundred 
miles become possible for the owner of an Aeriola 
Sr., depending on local conditions* Used with the 
Vocarola loud-speaker, the Aeriola Sr. and A C 
Amplifier fill a whole room with music and speech 
received over distances of ten to thirty miles* 

Anybody can make the simple connections required, 
including mother and the girls* 

See this New Amplifier at Your Dealer's 

Radi9j s * Corporation 



Sales Dept. Suite 2067 
233 Broadway 
New York City 



District Office 
10 South La Salic St. 
Chicago, 111. 



AERIOLA 
AMPLIFIER 

Model AC 
Complete with 2WD-11A 
vacuum tubes 
(without batteries) 

$68.00 

VOCAROLA 
LOUD-SPEAKER 

Model W 
$30.00 




This symbol of quality 



Before buytng radto 
apparatus, a Iwa ys 
consult the book 
"Radio Enters the 
Home." Price 35 
cents by mail or at 
your dealer's. 
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Products Give Satisfaction 




TELERADIO SUPERSENSITIVE PHONES TYPE C, $6.50. The per- 
formance of a pair of phones is what really counts. Write for our trial offer. 
Type B, $7.50— Type A, $9.00. 




TELERADIO 
FILAMENT 
PROTECTOR 

Here is the cheapest 
vacuum tube insurance you 
can buy. 

The Teleradio Tube Pro- 
tector complete sells for 60c 
and extra fuses for 10c 
apiece. Not much to pay 
when you figure that each 
time you blow out a 10c 
fuse you save the price of 
a $5 or $6 tube. 




Price.60 



TUBE SOCKET 

A well-constructed, 
durable socket. Shell 
made of drawn alumi- 
num. Hygrade insulated 
base. Legs not current 
carrying. Contacts made 
of phosphor bronze. All 
parts nickel-plated. 




TELERADIO 
LIGHTNING 
ARRESTORS 

Approved by National 
Board of Fire Under- 
writers. 

Electrical No. 5837 
The only approved ar- 
restor that retails at $1. 



OTHER TELERADIO PRODUCTS 

Rheostats. $1.00. Variable Condensers— 3, 11, 23 and 43 Plates, $1.50, $2.50, $3.00 and $4.00, 
respectively. Fixed Phone and Grid Condensers and Grid Leak Condensers. 

If your dealer has not yet stocked Teleradio Products, order direct and mention your 
dealer's name. Dealers: Ask us about our "Dealer's Stock Order" proposition. 

TELERADIO ENGINEERING CORPORA"^ 

484-490 BROOME STREET. NEW YORK 



CHARLES FRANCIS TRKSS. NEW YORK 
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— and now 



"Bey! this is wonderful. No hissing, no 
screeching — and the weather doesn 'f seem 
any TOO good today, " 

"Well, Bill, moat of the noise* in your set 
are battery* noises— not stmtic or interference. " 
"How do you DO it, John? It can't be all in 
the tuning. Hi 
"It isn't in the tuning at alt. It's Radiabats 
A" and "B v . Try em and HEAR"! 



harmony replaces discord I 



MUSlC-clear as a bell; speech— every word is 
marvekrasly distinct; jazz— uninterrupted 
syncopation; opera— with full-toned quality 
and beauty in strong relief. 
Clear radio reception is a matter of batteries. 
Elimination of most noises is a matter of bat- 
teries, rather than static or other interference. 
Irregular voltage output, natural in ordinary "B" 
batteries, causes noises. Unvarying current output 
stops these noises— and this marvelously clear and 
life-like reception results. 

Because RADIOBATS "A" and "B" are the only 
batteries able to act correctly, we urge you to 



listen to a demonstration at your dealer's. 
There is no way to hear such reception till these 
new-principle batteries are hooked in. 
RADIOBATS "B"— as well as "A"— are leak* 
proof because they have the only solid e/ec- 
trotyte; and are more economical, because, like 
"A" Batteries, they are indefinitely rechargeable 
at home. 

Send your dealer's name and address 
that we may arrange an immediate 
demonstration. 
Multiple Storage Battery Corporation 
350-B Madteoa Avcmm. New York 



&quip your set with A and B 



Send tor this Intensely 
informative book. It it 
aboohtimiy FREE. 





manentHadio Power-UNIT 
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